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Foreword

General

This crane was built according to the state of technology and recognized safety technical regulations.
Despite that, dangers to body and life for the user and/or third persons or damage to the crane and/or
other material assets can occur.

This crane may only be used in flawless technical condition and according to its mission as well as
with constant awareness of safety and dangers. Any problems, which could affect safety must be
fixed immediately.
Modifications on the crane may only be made with written approval by Liebherr-Werk Ehingen GmbH.

Warning notes

The terms DANGER, WARNING, CAUTION and NOTICE used in these operating instructions are
intended to point out certain rules of conduct to all persons working with the crane.

Warn- |Signal word |Explanation
ing
signs
DANGER Designates a dangerous situation which will lead to death or serious injury
A if it is not prevented.
WARNING Designates a dangerous situation, which can lead to death or serious injury
A if it is not prevented.
CAUTION Designates a dangerous situation, which can lead to slight or
A medium-grade injuries if it is not prevented.
NOTICE Designates a dangerous situation, which can lead to property damage if it

is not prevented.

Additional notes

The term Note is used in these operating instructions to indicate useful information and tips to all
persons working with the crane.

Sym-
bol

Signal word

Explanation

®

Note

Designates useful information and tips.




0.01 Foreword 027296-01

Operating instructions

These operating instructions are intended to put you in a position to operate the crane safely and
utilize the reliable usage options that it provides. The instructions also provide information about the
function of important components and systems.

Certain expressions are used in these operating instructions. In order to avoid misunderstandings, the
same expressions should always be used.

These operating instructions have been translated to be best of one’s knowledge. Liebherr-Werk
Ehingen GmbH assumes no liability for translation errors. The German version of these operating
instructions is solely applicable for factual accuracy. If you find any errors or if any misunderstandings
arise when reading these operating instructions, please contact Liebherr-Werk Ehingen GmbH
immediately.

DANGER

Risk of fatal injury if operated incorrectly!

Incorrect operation of the crane can result in death or serious injuries!

» Only authorised and trained expert personnel are permitted to work on the crane!

The operating instructions and on-site regulations and specifications (such as accident prevention
regulations) must be followed.

The use of these operating instructions:

— makes it easier to become familiar with the crane

— avoids problems due to improper operation

Observing these operating instructions:
— increases reliability in use

— extends the service life of your crane
— reduces repair costs and downtime

Always keep these operating instructions handy in the driver's or crane cab.

The operating manual is part of the crane!

Only operate the crane if you are well familiarized with the equipment, and always follow these
operating instructions.

Note

» If you have received additional information about the crane from us, such as technical information
bulletins, instructions and/or supplements to these operating instructions, then this information
must also be followed and kept with the operating instructions.

If there is anything in the operating instructions or the individual chapters that you do not understand,
please contact us before starting the relevant work.

The information and illustrations contained in these operating instructions may not be copied or
distributed, nor used for the purposes of competition. All rights are expressly reserved in accordance
with copyright laws.

All accident prevention guidelines, operating instructions, etc. are based on destined use of the crane.

Destined use

The destined use of the crane consists solely in vertical lifting and lowering of free and non-adhered
loads, whose weight and center of gravity are known.

To do so, a hook or hook block approved by Liebherr must be reeved on the hoist rope and it may
only be operated within the permissible crane configurations.

Driving with the crane, with or without an attached load is only permissible if a corresponding driving
or load chart is available. The crane configurations intended for it and the safety conditions must be
observed according to the corresponding operating instructions.

Any other use or any other exceeding utilization is not destined use.

Part of destined use is also adherence of required safety regulations, conditions, preconditions, crane
configurations and working steps as noted in the crane documentation (operating instructions, load
chart, job planner).

The manufacturer is not liable for damages, which are caused by non-destined use or improper use
of the crane. Any associated risk it is carried solely by the owner, the operator and the user of the
crane.

0.01
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Non-destined use

Non -destined use is:

— Working outside the permissible crane configurations according to the load chart.

— Working outside the permissible projection radii and slewing ranges according to the load chart.

— Selecting load values, which do not correspond to the actual crane configuration.

— Selecting LMB-Codes, which do not match the actual crane configuration.

— Working with bypassed load moment limiter or bypassed hoist limit switch.

— Increasing the projection radius of the lifted load after a LMB shut off, for example by diagonally
pulling the load.

— Using the support pressure display as a safety function against tipping over.

— Using equipment or attachment parts which are not approved for the crane.

— Using the crane at sports and recreational events, especially for 'Bungee' jumps.

— Driving on a public road in non-permissible driving condition (axle load, dimension).

— Driving with the equipment in place in a non-permissible driving condition.

— Pushing, pulling or lifting loads with the leveling regulation, the sliding beams or the support
cylinders.

— Pushing, pulling or lifting loads by actuating the slewing gear, the luffing gear or the telescoping
gear.

— Ripping stuck objects loose with the crane.

— Utilizing the crane for a longer period of time for material handling tasks.

— Releasing the crane suddenly (grapple or dumping operation).

— Utilizing the crane when the weight of the load, which its suspended load on the crane, is
changed, for example by filling a container suspended on the load hook.

The crane may not be used for:

— attaching a stuck load for which the weight and center of gravity are not known and which is
released first, for example with a cutting torch

— letting persons drive along outside the driver's cab

— transporting personnel in the crane cab while driving

— transporting personnel with the lifting equipment and on the load

— transporting personnel with containers (cherry pickers), if no written approval of the corresponding
job safety board has been issued

— transporting loads on the chassis

— two hook operation without auxiliary equipment

— extended material handling operation

The operating instructions must be read and used by all persons who are involved in the usage,
operation, assembly and maintenance of the crane.

Safety systems

Special attention must be paid to the safety equipment built into the crane. The functionality of the
safety equipment must be monitored at all times. The crane may not be operated if the safety
equipment is not working or not working correctly.

Note
Your motto must always be!
> Safety first!

The crane had been built in accordance with the applicable crane operating and driving regulations
and have been approved by the relevant authorities.

Attachment and spare parts

LIEBHERR 0.01
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A\

DANGER

Danger to life if original attachment parts are not used!

If the crane is operated with attachment parts, which are not original, then the crane can fail and
cause fatal accidents!

Crane components can be damaged!

» Operate the crane only with original attachment parts!

» Crane operation with attachment parts, which do not belong to the crane is prohibited!

DANGER

The crane permit and the manufacturer's warranty will become void!

If any original installed parts are modified, manipulated or replaced (e.g. removal of parts, installation
of non-Original Liebherr parts), both the crane permit and the manufacturer's warranty will become
void.

P Leave installed original parts unchanged!

» Do not remove installed original parts!

» Use only Original Liebherr spare parts!

Definition of directional data

Forward driving means driving with the driver’s cab on the front.

Reverse driving means driving with the tail lights of the chassis on the front.

Front, rear, right, left on the crane refer to the condition, that the driver’s cab and the boom point in
the same direction. Front is always in direction of the driver’s cab.

Front, rear, right, left in the driver’s cab refer to the crane chassis. The driver’s cab is always in the
front.

Front, rear, right, left in the crane operator’s cab refer to the superstructure. Front is always in
direction of the boom.

Optional
Customer-specific equipment is marked with *.

0.01
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1 Crane components

1.1 Crawler travel gear

1 Crawler center section

2 Crawler carrier

3 Travelling gear
transmission

4 Hydraulic assembly
support*

5 Transport retainers*

6 Beams for track
adjustment*

7 Central ballast

1.01 LIEBHERR 17
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1.2 Crane superstructure

10 Crane engine

11 Crane cab

12 Counterweight

13 Luffing cylinder « for telescopic boom adjustment
14 Winch 1

15 Winch 2*

16 Hoist rope

17 Hook block

1.3 Telescopic boom (T)

20 Articulated piece

21 Telescopic section 1
22 Telescopic section 2
23 Telescopic section 3
24 Telescopic section 4
25 Telescopic section 5

1.01 LIEBHERR 19
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2 Auxiliary boom

2.1 Folding jib (TK)*

31 Adapter
32 Articulated piece
33 Head piece

2.2 Hydraulically adjustable folding jib (TNZK)*

31 Adapter

32 Articulated piece
33 Head piece

40 Adjusting cylinder

1.01 LIEBHERR
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1.1

1.2

1.3

1.4

1.5

2.1

2.2

2.3

24

Crawler travel gear

Frame

Torsion resistant box construction, consisting of crawler center section and two crawler carriers. The
crawler carriers can be removed from the telescoping beams. Hydraulic track width adjustment.

Hydraulic track width adjustment

The track width adjustment is made via two independent, hydraulic cylinders. They are actuated via
two manually actuated directional valves, which are installed on the crawler chassis.

Tracks
Maintenance free crawler travel gear with 900 mm wide triple grouser track pads.

Travel drive

Per crawler carrier, a hydraulic travel drive consisting of an axial piston motor, planetary gear with
spring-loaded hydraulically-releasable travel brake. The crawler chains can be controlled
synchronously as well as independently and counterrotating.

Travel speed: 0 - 2.8 km/hr

Central ballast
15.0 t, attachment blocks each 7.5 t, mounting on crawler center section.

Crane superstructure

Frame

In-house manufactured, weight-optimised and distortion-resistant welded structure made from
high-strength, close-grained structural steel. A 3-row roller slewing ring is used as the connecting
element to the crawler chassis, providing unlimited rotation.

Travel / crane engine

4-cylinder Diesel engine, manufactured by Liebherr, model D 934 S A6, water-cooled.
Performance: 145 kW (197 HP) at 1800 rpm

Maximum torque: 920 Nm at 1100 rpm to 1500 rpm

exhaust emissions according to guidelines per 97/68/EG Stage 3 and EPA/CARB Tier 3
Fuel tank: 727 |

Crane drive

Diesel hydraulic with 2 axial piston adjustment pumps with servo control and power control.

1 gear double pump, open, regulated oil circuits.

Hydraulic power system in a compact design is flanged directly onto the diesel engine, complete drive
assembly encased for noise reduction.

Control

Electric “Load-Sensing” control, 4 working movements simultaneously controllable.
2 self-centring 4-way manual control levers.

The crawler travel gear is actuated via 2 two-way controllable foot pedals.

Crawler travel gear and crane superstructure can be driven at the same time.

1.02
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2.6

2.7

2.8

29

2.10

2.1

2.12

3.1

3.2

3.3

3.4

Hoist gear

Axial piston fixed displacement motor.
Liebherr cable winch with built-in planetary gearbox and spring-loaded stop brake.

Luffing gear

1 differential cylinder with safety non-return valves.

Slewing gear
Axial piston fixed displacement motor, planetary gearbox, spring-loaded stop brake.

Crane driver's cab

Steel construction, fully galvanized, powder-coated, with safety glass, operating and control elements,
luxury equipment.
Crane cab can be tilted backwards.

Safety equipment

LICCON overload system, testing system, hoist limit switch, safety valves to prevent pipe and hose
breakage.

Telescopic boom

Dent and distortion-resistant design made from high-strength, close-grained structural steel with oval
boom section, 1 articulated piece and 5 telescopic sections. All telescopic sections are hydraulically
extendable independently of each other. Rapid-cycle telescoping system “Telematik”.

Boom length: 11.5 mto 52.0 m

Counterweight
Counterweight 26 t

Electrical system
Modern data bus technology

Auxiliary equipment

Folding jib
10.8 m to 19.0 m long, can be attached below 0°, 20° or 40° in relation to telescopic boom.

Hydraulic cylinder for stepless adjustment of folding jib from 0° to 40°.

Auxiliary boom
29m

Winch 2

For double hook operation or during operations with folding jib if main hoist rope is to remain reeved.

Additional counterweight
6.0 t for a total counterweight of 32 t.

24
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3.5

3.6

Jack-up cylinder
For crawler removal

Flatbed vertical height: 1.1 m
Flatbed width: 3.0 m

Base plates
900 mm flat bottom plates

1.02
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1 Dimensions
See figures.
2 Weights
21 Crane
Quantity Component Weight
Turntable with telescopic boom and crawlers 526t
Turntable with telescopic boom without crawlers without 35.2t
“‘Jack-up System*”
Turntable with telescopic boom without crawlers with “Jack-up 366t
System™”
2 Crawlers with 3-bar 8.7t
2 Crawlers with flat bottom pads 8.9t
1 Folding jib mechanical* 1.67 t
1 Folding jib hydraulic® 1.81
2 Telescopic boom extension mechanical® 6.75t
2 Telescopic boom extension hydraulic* 6.85t
1 Winch 2* 1.3t
1 Auxiliary boom* 0.6t
2 Central ballast 7.5t
1 Replacement ballast for winch 2 0.9t
1 Base plate 10 t
1 Counterweight plate 10 t
4 Counterweight plates 3t
2.2 Lifting equipment
Load Pulleys Strands Net weight
100 t 7 14 1.2t
90 t 5 11 0.7t
59 t 3 0.5t
26t 1 3 045t
8.8t - 1 0.25t
1.03 LIEBHERR 29




026921-03 1.03 Technical data

3 Crane data

Crane data
Total propelling force 660 kN
Maximum ground pressure with nominal load 1 550 kN/m?
Total weight with 32 t counter weight, 15 t central ballast and hook block - 3-roller approx: 102 t

4 Speeds
4.1 Travel speeds
Gear Speed
Creeper gear 0-1km/h
Fast mode (Rapid gear) 0-2.8km/h

4.2 Crane speeds

Drives Infinitely variable Rope / rope length |
Hoist gear 1 0 m/min - 110 m/min for single strand 21 mm /200 m
Hoist gear 2 0 m/min - 110 m/min for single strand 21 mm /200 m
Slewing gear 0 RPM -1.8 RPM

Luffing gear approx. 60 s -2° to 82° boom position

Telescoping approx. 360 s for boom length 11.5m - 52 m

5 Rope diameter

Type of rope Rope diameter
Hoist rope 1 21 mm
Hoist rope 2 21 mm

6 Lifting heights

30 LIEBHERR 1.03
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Crane operation planning

In addition to a perfectly working crane and a well-trained crew, crane operation planning is an
important principle of safe crane operation.

DANGER

Missing information increases the risk of accidents!

Crane operation may not be possible or improvisation can result if a crane operator does not have all
the required data.

» A crane operator must have exact data before starting any work!

The crane operator must obtain or receive the necessary information in a timely fashion before driving
to the work site. In particular:

— type of crane operation

— height and width clearance measurements

— electrical transmission lines (including voltages)

— space restrictions at the work site

— movement restrictions caused by buildings

— weight and dimensions of the load(s) to be hoisted

— required hoisting height and boom projection

— ground bearing capacity at the work site

Based on the above information, the crane operator must assemble the equipment required to
operate the crane:

— hook block / load hook

— auxiliary boom

— fastening equipment

— counterweight

2.03
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®

1.1

2.1

General

Note
» The illustrations in this chapter only serve as examples. The illustrations may differ depending on
the crane model.

Exhaust systems and other hot components

WARNING

Danger of burns!

You can get severely injured on the surfaces of hot components!

This applies especially to exhaust systems, the engines and the respective gears in the crane chassis
and in the crane superstructure!

P Let the components cool off before touching them!

P Be especially careful!

Crane operator responsibilities

General

The crane operator's primary responsibility is to use and operate the crane in a manner that is safe for
both himself and others.

The following important safety guidelines will help you achieve this.

Many crane accidents are caused by incorrect crane operation.

WARNING

Risk due to incorrect crane operation!

» In the interest of both yourself and others, make sure you understand how your crane operates
and familiarize yourself with all the risks associated with the work to be done.

The main operating errors, which are made again and again while operating or driving a crane, are
as follows:
* Not paying careful attention while working, for example:
* Slewing too quickly
« Stopping the load too quickly
» Angular pulling
* Slack ropes
— Overload.
— Driving the load or equipment too quickly on uneven road surfaces.
— Attaching the load incorrectly.
— Unsuitable operation; especially angular pulling, breaking away stuck loads.
— Wind action on suspended loads.
— Problems when road driving without load e.g., engine or transmission overloaded.
— Crashing into bridges, roofs or high voltage wiring due to insufficient vertical clearance.
— Inadequate support, support base, bases for the support pads.
— Incorrectly assembly or disassembly of booms.
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In many cases, crane damage is caused by improper maintenance:

— Insufficient oil, grease or antifreeze.

— Contamination.

— Broken cable wires, defective tires, worn parts.

— Emergency limit switch or load moment limiter (LMB) not operating properly.
— Brake and clutch failure.

— Hydraulic problems; e.g., cracked hoses.

— Loose screws.
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Personal protective devices

WARNING

Danger of accidents or falling!

If protective devices are not worn, the crane operator or the auxiliary personnel can be killed or

severely injured!

» Any work, where there is a danger of falling must be carried out with suitable aids (for example:
lifting platforms, scaffoldings, ladders, auxiliary crane)!

» If work cannot be carried out using these aids or from the ground, the crane operator and the
assembly personnel must be protected from falling using approved antifall guard systems!

» Only approved antifall guard systems (catch belt, fall absorbers, connectors) may be used!

These antifall guard systems must meet the standards EN 361, EN 362 and EN 363 or

national regulations.

The operating instructions of the manufacturer of the antifall guard systems must be observed and

adhered to!

The crane operating company must provide personal protective equipment to the crane operator

and all auxiliary personnel!

The crane operating company must ensure that the crane operator and auxiliary staff wear

personal protective equipment!

The crane operator and auxiliary personnel are obligated to carry personal protective equipment

along and to wear it!

Replace defective or damaged personal protective equipment!

vV v v v Vv

Personal protective equipment includes the following items:

— Hard hat: Protection from falling parts at assembly and disassembly. Hitting the head at assembly
and disassembly of lattice mast equipment.

— Safety gloves: As a rule, when working with cables, penetration safe safety gloves must be used.

— Catch systems ( catch belt 1, fall absorbers 2, connecting devices 3) against danger of falling.

— Safety shoes: Protection from falling parts at assembly and disassembly.

— Warning apparel.

WARNING

High accident risk!

Even personal protective equipment does not provide 100 % protection!
A hard hat protects against small falling items but not against falling loads.
Personnel could still be killed or seriously injured!

» Always remain vigilant and act in a safety-conscious manner!

WARNING

Danger of accidents due to fall subjected catch systems!

If fall subjected catch systems are not replaced after a fall, then the catch systems may fail in case of
a new fall and personnel can be severely injured or killed!

» Replace fall subjected catch systems immediately!
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2.3 Maintenance work on the crane superstructure or boom

Q WARNING
Danger of falling!

During maintenance work, maintenance personnel must be secured with appropriate antifall guards to

prevent them from falling. If this is not observed, maintenance personnel could fall and suffer

life-threatening or fatal injuries!

» Any maintenance work, where there is a danger of falling must be carried out with suitable aids
(for example: lifting platforms, scaffoldings, ladders, auxiliary crane)!

» If work cannot be carried out using these aids or from the ground, then the maintenance personnel
must be protected from falling using approved antifall guard systems!

P Only step on such aids with clean shoes!

» Keep aids clean and free of snow and ice!

2.4 Obligations of the crane operator

1.) Before starting to work, the crane operator must check the brake function and the emergency
shut off devices. He must monitor the condition of the crane for obvious defects. On wireless
controlled cranes, he must check the assignment of control unit and crane.

2.) The crane operator must cease crane operation in case of defects, which would endanger the
safety.

3.) The crane operator must report all defects on the crane to the appropriate supervisor, also to his
replacement in case of crane change. For mobile cranes, which are set up and taken down at
their corresponding jobsite, he must enter any defects in the crane log book.

4.) The crane operator must make sure that:

« all control devices are set to neutral or idle position before release of the energy supply to the
drive components,

« the control devices are set to neutral or idle position and the energy supply is shut off before
leaving the control platform,

» when taking down the control unit for wireless control, it is secured to prevent unauthorized
operation.

5.) The crane operator must ensure that cranes subjected to wind are not operated past the limits
which were set by the crane manufacturer, and that the boom is taken down at least when the
critical wind speeds for the crane are reached and at the end of the work.

6.) The crane operator must monitor the load at all crane movements or the load tackle devices
when moving the crane without a load, if they could cause a dangerous situation. If observation is
not possible, then the crane operator may move the crane only with the aid of a guide.

7.) The crane operator must give warning signs when necessary.

8.) The crane operator may not move loads over personnel.

9.) Any loads attached by hand may only be moved by the crane operator after he received a clear
sign from the person who attached the load, the guide or any other responsible party which was
assigned to that task by the contractor. If signals must be used to communicate with the crane
operator, then they must be agreed upon before use between the responsible party and the crane
operator. If the crane operator determines that the loads are not properly attached, then he may
not move them.

10.) As long as a load is suspended on the crane, the crane operator must keep the control devices
within reach. This does not apply for towing of vehicles with towing cranes.

11.) The crane operator may not run up to end positions operationally, if they are limited by the
emergency limit switches.

12.) After a load moment limiter was triggered, the crane operator may not take on an overload by
pulling in / raising the boom.

13.) The crane operator may not bypass the overload protection to increase the hoisting power of the
crane.
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Example for crawler crane with telescopic boom
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B104102 Example for crawler crane with lattice mast boom
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Example for mobile cranes
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Selecting the location, fig. 1 to 3

It is very important to choose an appropriate location for crane operation in order to minimize safety
risks.

DANGER

Risk of accident increases when the bearing capacity of the ground is not adequate!

If the crane is supported or driven on ground with insufficient load bearing capacity, then the crane

can topple over and kill personnel!

» Only support or drive the crane on ground with the required load-bearing capacity!

» Act responsibly when planning and selecting the crane location and route. If necessary, consult an
expert.

» Note the following points!

When selecting the location for the crane, observe the following:
1.) Select the location in such a way that crane movements can be carried out without collision, and
that outrigger supports can be extended to the support base stipulated in the load charts.
Make sure that no personnel is injured or killed!
Always keep a safety distance of 0.5 m. If this is not possible, secure the danger zone.
2.) On mobile cranes:
Support the crane correctly and support the support pads according to the load bearing capacity
of the ground on the placement location.
3.) Keep a safety distance to basements or similar.
4.) Keep a safety distance to slopes or embankments or similar.
5.) Keep the radius to a minimum. Never utilize the crane 100 %.
6.) Select the correct boom length to the load case.
7.) Diagonal pulling is not permitted!
8.) Select the correct reeving of the hoist rope to the load case.
9.)Bear in mind the weight and the wind exposure surface of the load.
10.) Select tackle according to the weight of the load, the type of attachment and the incline angle.
11.) Keep sulfficient distance to electrical overhead wiring.
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4 Slopes and excavations, fig. 4 to 6

The crane may not be set up too close to slopes or excavations. Depending on the type of ground,

ensure an adequate safety clearance A and safety clearance B as well as a corresponding load entry

angle a and slope angle B.

Q WARNING
Crane can topple over!

The edge of the slope or excavation can break in if safety distance A or safety distance B is too small.
If the edge of the slope or excavation breaks in, the crane can topple over and kill personnel!
» An authorized and trained specialist should perform calculations to verify the load bearing capacity

of the ground!

Safety distance A and safety distance B should be calculated by an authorized and trained

specialist!

>
» Always maintain the calculated safety distance A and safety distance B!
>

Support the sides of the slope or excavation!

Abbreviation Term
A Distance to bottom of excavation
B Distance to excavation
T Depth of excavation
a Load entry angle
Slope angle

5 Permissible ground pressures

Permissible ground pressures

Soil type [N/cm?]
1. | Organic ground:
Peat, sludge, muck 0
2. | Uncompacted fill:
Construction debris 0to 10
3. | Non-cohesive ground:
Sand, gravel, rocks and mix 20
4. | Cohesive soil:
a) Clayed silt, mixed with topsoil 12
b) Silt, consisting of poor clay and coarse clay 13
c) Plastic clay, consisting of potter's clay and fill
Stiff 9
Semi-solid 14
Solid 20
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Permissible ground pressures

d) Mixed granular ground, clay to sand, gravel and rocky areas

Stiff 15
Semi-solid 22
Solid 33
5. | Rock in evenly solid condition:
a) Brittle, with traces of decomposition 150
b) Not brittle 400

If there is any doubt about the load bearing capability of the ground at the site, soil tests should be
carried out by specialists using, for example, a penetrometer.

5.1 Permitted ground pressure for crawler cranes

During crane operation, significant forces are transferred to the ground. The ground must be able to
safely withstand the pressure. If the crawler area is inadequate, then it must be supported from below
according to the load bearing capacity of the ground.

Q WARNING
Crane can topple over!

If the crane is not properly supported, the crane can topple over and fatally injure personnel!
» The foundation support must be large enough for the ground conditions and constructed from solid
materials, such as wood, steel or concrete slabs!

5.2 Permitted ground pressure for mobile cranes

When the crane is used with supports, the support cylinders transmit significant forces to the ground.
In certain cases, a single support cylinder is used to transfer almost the entire weight of the crane,
plus the load weight, onto the ground.

The ground must be able to safely withstand this pressure. If the support pad area is inadequate, then
it must be supported from below according to the load bearing capacity of the ground.

The required support area can be calculated from the load bearing capability of the ground and the
crane support force.

Note
» Consider that the support force, due to the counterweight, can be higher without a load than with a
load.

A WARNING
Crane can topple over!

If the crane is not properly supported, the crane can topple over and fatally injure personnel!

» Only strong materials may be used for the support pad bases; for example properly dimensioned
wooden timbers!

» In order to ensure that pressure is evenly distributed across the base surface, the support pads
shall be positioned at the center of the base!

&
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Example: Calculation of specific support pressure
Maximum support force according to chapter 1.03: 720 kN 720000 N
Surface of square support pad with 550 mm side length according to 3025 cm?
chapter 1.03: 302500 mm?
80 % as carrying surface of support pad: 302500 mm? x 0.8 = 242000 2420 cm?

mm?2

Specific support pressure = Support force / surface support pad

720000 N / 2420 cm? =
297.52 N/cm?

Specific support pressure:

298 N/cm?

pressure 20 N/cm? , then the support surface must be increased.

The value of the specific support pressure is far higher than the permissible ground pressure for all
types of granular soil. If this crane is utilized on bedrock, type of ground gravel, permissible ground

Example: Calculation of required support surface

Maximum support force according to chapter 1.03: 720 kN 720000 N

Permissible ground pressure: 20 N/mm? 20 N/cm?

Required support surface = Support force / permissible ground pressure 720000 N/ 20 N/em? =
36000 cm?

Required support surface:

36000 cm? = 3.6 m?

The surface of the support for each support pad must be at least 3.6 m? .

Note

» The corresponding support forces can be determined with the crane job planer.
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6.1

Supporting

It is absolutely essential that the crane be supported exactly in accordance with the load charts to
ensure safe operation.

The sliding beams bearing surfaces must meet to ensure proper force transmission along the sliding
beam sections.

The crane may only be supported in these sliding beam extensions.

DANGER

Crane can topple over!

Intermediate positions of the specified support bases may not be carried out, because the force
transfer is only possible via the side placement surfaces and in intermediate positions, due to the lack
of placement surfaces, an incorrect force transmission can occur on the upper chord.

» Pin the sliding beams to support base according to the load chart!

» Fully insert and secure the pins!

All 4 sliding beams and support cylinders must be extended according to the data in the load chart,
also those on the counterweight side.

If only the load side sliding beams are extended, then the crane can topple over when turning or
setting down the load.

WARNING

Risk of toppling the crane due to incorrect extension of the sliding beams!

The load suspended on the hook causes tension and deformation of the hoist rope and telescopic

boom. The same applies to lattice jibs and guy ropes. If the load is dropped from the tackle cables or

if the tackle or hoist rope breaks in this situation, a sudden relief occurs. The boom snaps back

quickly. This can cause the crane to topple over.

Despite previous assumption, it might become necessary to swing the load to the opposite side. This

can cause the crane to topple over.

The telescopic boom or counterweight momentum may cause the crane to topple when slewing from

the longitudinal vehicle position.

P Itis imperative that all four sliding beams and support cylinders be extended according to the load
chart specifications!

Aligning the crane

In order to safely operate the crane, it is very important to level it and install a proper base for the
support pads.

DANGER

The crane may topple if it leans!

If the crane is positioned at an incline, and if the boom is turned towards the slope, then the radius is
increased as a result. It is possible that the slewing gear can no longer hold the crane superstructure
and, in extreme cases, the crane can topple over.

P Be sure to level the crane!

Example: At a boom length of 50 m uneven adjustment of the crane by only 5° will cause a boom
radius of 10 m to be increased by a =4 m.
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7 Checking safety measures

— The operating location has been selected so that the crane may be operated with minimum boom
radius.
— The load bearing capacity of the ground is adequate.
— There is safe clearance to excavations and slopes.
— There are no live transmission wires within the working range of the crane.
— There are no obstacles that will hinder required crane movements.
— On mobile cranes:
The axle suspension is blocked.
— On mobile cranes:
All four sliding beams and support cylinders have been extended according to the load chart
specifications.
— On mobile cranes:
The sliding beams have been secured with pins to prevent them from moving.
— On mobile cranes:
The support pads are secure.
— The crane is level.
— On mobile cranes:
The axles are unloaded; i.e., tires do not touch the ground.

8 Crane operation with a load

Before beginning any work, the crane operator must be convinced that the crane is in safe operating

condition. All safety systems, such as load moment limiter, hoist limit switches, brakes, etc., are in

good working order.

— The load torque limiter must be adjusted according to the current crane configuration.

— The loads given in the load chart may not be exceeded.

— Crane loads may never exceed those specified in the load charts.

— The crane operator must know the weight, the center of gravity and the dimensions of the load
before operating the crane.

— Load carriers, lifting equipment and tackle must be in accordance with specified requirements.

— Note that the weight of the hook block and the weight of the tackle must be subtracted from the
load specified in the load chart.

Example:
Maximum permissible load according to chart 30.000 t
Weight of the hook block 350 kg -0.350 t
Weight of the tackle rope 50 kg - 0.050 t
Actual load capacity of the crane =29.600 t

In this case, the load to be lifted may not exceed 29.6 t .

8.1 Counterweight

The counterweight required depends on the weight of the load to be lifted and the boom radius
required to do the work. The deciding factor for the selection of the counterweight is the data in the
corresponding load chart.
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Q WARNING
Crane can topple over!

If the counterweight is not installed according to the load chart, then the crane can topple over and
fatally injure personnel!
» Install the counterweight as specified on the respective load chart!

8.2 Hoist gear, hoist rope

The lifting capability of the crane depends on the pull force of the hoist gear and the number of
possible hoist rope reevings. When working with a single strand, the crane can only lift as much of a
load as the hoist gear is able to pull.

If the load to be lifted is heavier than the hoist gear is capable of lifting, the hoist rope must be
configured using block and tackle principles by appropriate reeving between the pulley head and the
hook block.

When reeving, carefully observe the load chart specifications and the operating instructions.

Q WARNING
Hoist rope failure!

If the maximum pull force of the hoist gear is exceeded, the hoist rope can break or the hoist gear can
be damaged!

The load can fall and kill personnel!

» Never exceed the maximum pull force of the hoist gear!
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Crane operation

DANGER
Not-observation of the following guidelines increases the risk of accident!
P Itis imperative to comply with the following instructions.

High accident risk if:
1.) The load moment limiter is not set according to the current crane configuration and is therefore
not able to provide proper protection.
2.) The load moment limiter is defective or turned off.
3.) The hoist limit switches are defective or turned off.
4.) On crawler cranes:
The angle sensor and the force test brackets are not functioning.
5.) On mobile cranes:
The hydraulic support sliding beams are not extended according to the requirements specified in
the load chart.
6.) On crawler cranes:
The crawlers are not supported with stable materials large enough for the ground conditions.
7.) On mobile cranes:
The support pads are not supported with stable materials large enough for the ground conditions.
8.) Angular pulling is performed.
Angular pulling to the side is particularly dangerous, because the boom has only minimal lateral
resistance momentum.
It is prohibited to pull a load at an angle.
9.) An excessively heavy load is attached during disassembly work, which then hangs freely on the
crane when it is detached.
10.) The load hook is used to break away fixed loads.
Even if the weight of the fixed load does not exceed the permissible load capacity, the crane can
tip backwards when the load suddenly breaks free due to the tension in the boom, which will snap
back like a released bow.
11.) Working when the wind is excessively strong.
Comply with the load chart specifications.
12.) The crane is not levelled and the load is slewed in the direction of the slope.
13.) Improper crane movements cause the suspended load to swing like a pendulum.
14.) The loads and boom radii specified in the load charts are exceeded.
15.) Operating in the vicinity of electrical transmission lines that have not been de-energized by
qualified electricians or where the dangerous area has not been covered or cordoned off.
If this is not possible, adequate clearance must be maintained:

Rated voltage Minimum distance
up to 1 kV Tm
above 1 kV to 110 kV 3m
above 110 kV to 220 kV 4m
above 220 kV to 380 kV 5m
if rated voltage is unknown 5m
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Q WARNING
Risk current transfer to the crane!

If a current transfer occurs, despite having taken all necessary precautions, proceed as follows:
» Remain calm!

» Stay inside the crane cab!

» Warn anyone who is outside and advise them to remain stationary and not touch the crane!
» Move the crane out from the danger zone!

(]

Lifting of personnel

@ Note
» The destined use of the crane is lifting of loads!
P Lifting of personnel is not considered to be destined use of the crane!
» In Germany, lifting of personnel under observation of the safety regulations for “liftable personnel
lifting devices” of the trade associations (Berufsgenossenschaften) BGR 159 is permissible!

Q DANGER
Danger of accidents or falling!

When lifting personnel, the dangers of accidents and falling are significantly increased. Accidents

which occur when lifting personnel often result in severe injuries or even death!

The company, the supervisor, the crane operator and auxiliary personnel must proceed especially

carefully and safety conscious.

The following warning notes and safety regulations must be strictly observed!

» The job planning for crane operation, where personnel is to be lifted must be made especially
carefully!

» Check the load bearing capacity of the ground especially carefully!

» Lifting personnel may only be carried out by authorized and trained expert personnel!

» Unauthorized persons must remain outside the danger zone!

P Carry out all crane movements especially carefully and smoothly!

Moving personnel and personnel lifting devices and working with these personnel lifting devices is

approved and monitored by the national occupational heath and safety agencies, in Germany the

trade association (Berufsgenossenschaft).

» Observe the safety regulations and guidelines of the national occupational health and safety
agencies!

» In Germany, moving personnel and personal lifting devices and working with these personnel
lifting devices is permissible if the company carries out “suitable safety measures” and informs the
trade association (Berufsgenossenschaft) of its intention in writing. For personnel movements,
notification of at least two weeks before the intended movement is required. The company must
carry out the stated safety-technical measures. “Suitable safety measures” are the safety
regulations for “liftable personnel lifting devices” of the trade associations
(Berufsgenossenschaften) BGR 159.

» The persons to be moved must secure themselves with personal protective equipment (for
example safety harnesses) to protect them from falling!

» Before using the safety devices of the crane, check them for proper function! This applies
especially for the hoist limit switch and the load moment limitations! But all other crane functions
must also be in proper condition!
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» The crane must be equipped in such a way that personnel can exit the personnel lifting device
without danger in case of a power failure or if the control of the personnel lifting device cannot be
returned to the initial position!

» The crane operator may not move personnel with the load or the load tackle!

» Do not step on lifted loads or lifted tackle!

Additional obligations of the company:
— In Germany:
Report the use of personnel lifting devices to the applicable trade association
(Berufsgenossenschaft) in writing, within 14 days.
— Determination of supervisor.
— The operator of the lifting device must be familiar with the tasks.
— The company may not assign additional tasks to the operator of the lifting device and the guide.
— The company must make lifting devices with sufficient load carrying capacity available.
— The company must provide personal protective equipment (such as safety harnesses).
— Liftable personnel lifting devices must be inspected before the initial use and after significant
changes by an expert before putting them back into service:
« Carry out trial runs in the present of the supervisor
* Regular inspections at least once a year
» Record and save proof of inspections

10 Grounding

10.1 Grounding the crane

A WARNING
Danger of fatal injury due to electrical shock!
There is a risk of electrical shock, if the crane is not properly grounded.
» Properly ground the crane!

The crane must be grounded before operation:

— Near transmitters (radio and TV transmitters, radio stations, etc.).

— Near high frequency switching systems.

— In case of severe possibility of thunderstorms or potential thunderstorms.

The crane can become electrostatically charged especially if the crane is equipped with synthetic
support pads or if the support pads are placed on insulating materials (such as wooden planks).

Q WARNING
Danger of fatal injury due to electrical shock!
There is a risk of electrical shock, if the crane is not properly grounded.
» Prevent the crane from electrostatic charge!

To prevent the crane from electrostatic charge, the following is required:

— An electrically conductive grounding rod, approx. 2 m long, which is inserted into the ground.
— An electrically conductive cable with a diameter of at least 16 mm?.

— Ground connection on the crane, or a screw clamp, as is used for welding work.

The following applies:

— Always use a cross grounding rod as grounding rod.

— The grounding resistance must be less than 0.5 Ohm.

— The connection between the crane and the ground must always be a proper electrically conductive
connection.
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10.2

Connect one end of the grounding cable with a diameter of at least 16 mm? with the grounding rod,
which is inserted into the ground.

Insert the grounding rod at least 1.5 m into the ground.

Moisten the soil around the metal rod for better conductivity.

Note
» The grounding resistance depends on the make up of the ground material and on the active
contact surfaces of the grounding rod.

Connect the other end of the grounding cable with a cross-section of at least 16 mm? with the
grounding connection on the crane, see chapter 3.01.

Note

» The connection between the crane and the ground must always be a proper electrically conductive

connection.

If there is a possibility to connect a foundation or band ground with correspondingly smaller grounding

resistance, then this grounding method should always be preferred.

WARNING

Danger of fatal injury due to electrical shock!

There is a risk of electrical shock, if the crane is not properly grounded!

» Make sure that the connection between the crane and the ground is a proper electrically
conductive connection.

Grounding the load

WARNING

Danger of fatal injury due to electrical shock!

There is a risk of electrical shock, if the load is not properly grounded!
» Properly ground the load!

The load must be grounded before operation:

— Near transmitters (radio and TV transmitters, radio stations, etc.).

— Near high frequency switching systems.

— In case of severe possibility of thunderstorms or potential thunderstorms.

The load can become electrostatically charged, even if the crane is grounded. This applies in
particular if a hook block with pulleys made of synthetic material and non-conductive fastening
equipment (for example plastic or manila ropes) are used.

WARNING

Danger of fatal injury due to electrical shock!

There is a risk of electrical shock, if the load is not properly grounded!

» Prevent the load from electrostatic charge!

» The connection between the load and the ground must always have a proper electrically
conductive connection!

To prevent the load from becoming electrostatically charged, the following is required:

— An electrically conductive grounding rod, approx. 2 m long, which is inserted into the ground.
— An electrically conductive cable with a diameter of at least 16 mm?.

— An electrically conductive metal rod with insulated handle to touch the load.

Connect one end of the grounding cable with a diameter of at least 16 mm? with the grounding rod,
which is inserted into the ground.

Insert the grounding rod at least 1.5 m into the ground.

Moisten the soil around the metal rod for better conductivity.
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Note
P The grounding resistance depends on the make up of the ground material and on the active
contact surfaces of the grounding rod.

Connect the other end of the grounding cable with a diameter of at least 16 mm? with the metal rod
with insulated handle.

DANGER
Danger of fatal injury due to electrical shock!
» The metal rod may only be held on the insulated handle!

Hold the metal rods on the insulated handle.
Touch the load with the metal rod before touching it with the hands.

Crane operation in case of thunderstorms

In weather conditions, which can include lightning:

— Stop work on the crane immediately.

— Always place down the load.

— If possible, telescope the boom in and bring it into a safe condition.
— Turn the crane engine off.

WARNING
Danger of accidents due to lightning!
» Make sure that there are no persons near the immediate area of the crane.

Welding work on the load

Note
» The load must also be grounded.

In case of welding work on the load, the screw clamp of the welding unit must be attached on the
welding piece to avoid current flow via hoist rope, crane superstructure or crane chassis.

NOTICE

Damage to the heating control units!

P Disconnect the negative and positive cables from the batteries and connect the positive cables to
the vehicle ground.

Safety instructions for external supplies (230 V AC)
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Electrical hazard.
Contact with water will
cause electric shock.
Do NOT touch with wet
hands. Always unplug
when notin use.

A potential hazard exists when feeding a crane with an external supply from a low voltage distribution
system (230 V AC).

In particular, the following conditions pose an electrical hazard: touching a crane with open grounds
(caused by the mechanical stress on flexible supply cables or the service connection), loose terminal
connections, wire or contact resistance too high, interchanged cable connections or defective or
missing protective equipment (fault interrupters).

WARNING

Danger of fatal injury if the body conducts current!

Water and / or defective devices can cause hazardous stray voltages when touched. Subject to lethal
currents.

» External supply cable must be in good working order!

Make sure that the external flexible supply line is in good working order.
Where applicable, we recommend the use of a power isolating transformer.

WARNING

Risk of electric shock!

» To check the protective measures and to decide if the crane can be supplied with power form the
general distribution network, always use a qualified electricians with the appropriate measuring
equipment in accordance with VDE.

Endangering air traffic

When working with crane, heights are reached which could endanger air traffic. This applies
especially to areas near airports.

WARNING

Endangering air traffic!

If no protective measures are taken, this can result in endangerment to air traffic!
» Get the approval from agency responsible for air traffic!

» Install the airplane warning light on the boom head and turn it on!
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15 Combined lifting of a load using multiple cranes

When using several cranes to lift a load, the contractor or authorized party should first define the

procedure and be present during its execution.

Apply particular caution in the following cases:

— The part being lifted has an irregular shape or the position of its center of gravity is unknown.
If necessary, only utilize 75 % of the permissible load!

— Dynamic effects are likely to occur when releasing the load.

— The cranes have different rated load capacities.

Note
P If the cranes have different rated load capacities, attach the load so that each crane is not lifting
more than its permissible load capacity.

Q WARNING
High accident risk during tandem lifting!

Individual cranes could be overloaded and topple over when raising or lowering the load!
Personnel could be killed or seriously injured!

P Ensure that each crane is not lifting more than its permissible load capacity!

P Diagonal pulling is not permitted!

&
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Working in the vicinity of transmitters

Strong electromagnetic fields are likely to be present if the site is close to a transmitter.

These electromagnetic fields can pose direct or indirect danger to persons or objects, for example:
— Raising the temperature of human organs.

— Combustion and ignition caused by temperature increases.

— Sparks or arcing.

DANGER

Risk due to electromagnetic fields!

P Before operating a crane in the vicinity of transmitters, be sure to consult with LIEBHERR!
P Also consult a high frequency specialist!

High frequency (HF) radiation from a transmitter demands supplementary work safety procedures and

special environment specifications regarding crane operators and signs:

1.) Every crane must have a “continuous” ground. Check visually or with a simple tester to ensure
that ladder, cab and cable pulleys are grounded.

2.) All personnel working on the crane or with large metal objects must protect themselves from
burns by wearing non-conductive synthetic gloves and suitable clothing while working.

3.) There is no need to panic if you detect a warming of the hand. Always work under the assumption
that the respective workpiece, structural steel member or support is “hot”.

4.) The temperature of objects affected by high frequency radiation is a function of their “size”.
Cranes, carriers and coverings, for example, are “hotter”.

5.) Contact with other crane loads is not permitted when operating the crane (arcing). Since defects
caused by burns considerably reduce cable carrying capacity, any such occurrences must be
reported immediately to the machinery supervisor so that the cables can be inspected.

6.) An insulator 1 is required at all times between the crane load hook and fastening equipment. This
insulator 1 may not be removed under any circumstances.

7.) Do not touch the rope above the insulator 1.

8.) Loads that are attached to the crane may not be touched by any unprotected parts of the body
after the load has been lifted or set down.

9.) Do not work with a bare upper torso or in short pants.

10.) To minimize absorption of high-frequency radiation, larger loads should be transported
horizontally if possible.

11.) Loads must be grounded, or additional insulation used (rubber material between the object and
gloves) when manual work is required.

12.) Use a suitable measuring instrument to check the “temperature” of the object.

If, for example 500 V can be measured on a tool at a distance of 1 cm to - 2 cm, then the tool
may not be touched with bare hands.

The object voltage increases with distance:

At a distance of 10 cm, the voltage is approx. 600 V, at a distance of 30 cm, the voltage is
approx. 2000 V.

13.) To avoid secondary accidents, use a safety belt when working on structures that are high off the
ground.

14.) Handling explosive matter (such as refuelling) may only be done at least 6 m away from the place
where sparks could form due to handling of larger metal parts. Use only conductive rubber hoses
to refuel.

15.) Any accidents and unexpected events must immediately be reported to the local construction
supervisor and the safety engineer.

2.04

LIEBHERR 69



2.04 General safety technical guidelines

027297-02

LIEBHERR 2.04

70



2.04 General safety technical guidelines 027297-02

17 Hand signals for guidance

The crane operator must always keep the load, as well as the crane hook or lifting equipment when
the crane is not loaded, in his field of vision.

Q WARNING
Risk of accident if standing under suspended loads!
P> Always keep loads in sight!
P Standing under suspended loads is prohibited!

If this is not possible, the crane operator may only operate the crane if he is guided by a dedicated
guide.

The operator may be guided by hand signals or a two-way radio. It must be ensured that there are no
misunderstandings.

Q WARNING
Danger of accident caused by misunderstood hand signals!
» Hand signals must be mutually agreed upon and clearly executed!

We recommend using the hand signals described on the previous page.
In any case, national regulations must be observed when abroad.
Hand signal explanation:

Luff up boom 1

Luffing the boom down 2

Lift load slowly 3

Lower load slowly 4

Luff up boom slowly 5

Luff down boom slowly 6

Luff up boom and hold load steady 7

Luff down boom and hold load steady 8

Telescope out boom 9

Telescope in boom 10

Luff up boom and lower load 11

Luff down boom and lift load 12

Lift load 13

Lower load 14

Turn load in this direction 15

Shut down all systems 16

Stop! 17

18 Consideration of wind conditions

It is imperative to observe the permissible wind speed data given in the load charts:
— for the equipped crane,
— for crane operation.

A WARNING
Crane can topple over!

P lItis prohibited to erect the crane to measure the wind speed!

The crane operator must check appropriate information sources for expected wind speeds, at:
1.) The start of crane operation
2.) Interruption of crane operation
3.) Taking up crane operation again
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WARNING

Crane can topple over!

If the crane is operated at wind speeds which are larger than the maximum permissible wind speeds

according to the load charts, then it can topple over and kill personnel!

P If wind speeds are expected which are larger than the maximum permissible wind speeds for the
equipped crane, then the attachments and the boom must be taken down!

P If wind speeds are expected which are larger than the maximum permissible winds speeds for the
crane operation, then it is prohibited to lift a load!

Wind force Wind speed Effect of the wind
Beaufort Description [m/s] [km/h] in the inland

0 Calm 0-0,2 1 No wind, smoke rises straight up

1 Slight air (draft) 0,3-1,5 1-5 Wind direction is shown only by observing
the trail of smoke, not by the wind sock

2 Light breeze 1,6 -3,3 6-11 Wind can be felt on the face, the leaves
rustle, wind sock moves slightly

3 Gentle breeze 34-54 12-19 Leaves and thin twigs move. Wind extends
a small breeze flag

4 Moderate breeze | 5,5-7,9 20 -28 | Swirls up dust and loose paper, moves
twigs and thin branches

5 Fresh breeze 8,0-10,7 29 - 38 Small deciduous trees begin to sway, foam
forms at sea

6 Strong breeze 10,8 - 13,8 39-49 Thicker branches move; telephone lines
begin to whistle, umbrellas are difficult to
use

7 Stiff wind 13,9-17,1 50 - 61 Entire trees swaying; difficult to walk into
wind

8 Gale force wind 17,2 - 20,7 62 -74 Breaks twigs off trees, walking becomes
difficult

9 Gale 20,8-24,4| 75-88 |Minor damage to property (chimney tops
and roofing tile are blown off)

10 Severe gale 24,5-28,4 | 89-102 |Trees are uprooted, significant damage to
property

11 Violent storm 28,5-32,6 | 103 - 117 | Extensive, widespread storm damage

12 Hurricane 32.7 and 118 and | Major destruction

more more
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20.1

Interruption of crane operation

Interruption of crane operation

If the crane operator leaves the equipped crane, then it must be ensured that no danger to crane or
surrounding area can occur in case of an unforeseen event.

WARNING

Danger of fatal injury!

Situations may occur which could cause the crane to become unsafe if left unsupervised.

This could cause the crane to topple over, resulting in major personal injury and material damages.
» Full control of the crane must be maintained at all times!

Incidents which could occur (for example):
— The ground giving way due to severe rain.
— Melting ice under the supports.
— Bad weather, storms, thunderstorms.
— Landslides.
— Wash outs.
— On mobile cranes:
Support cylinder failure.
— On cranes with telescopic booms:
Luffing cylinder failure.
— Vandalism.

Ensure that the following prerequisites are met:
— There is no load on the hook.
— The crane poses no traffic obstacle.

Note

» If crane work must be interrupted if the crane is equipped, then it must be ensured that measures
are initiated in time by trained, qualified personnel, to bring the crane into a safe condition in case
something happens.

DANGER

Risk of accident!

P Ifitis not possible to maintain full control over a rigged crane, the machinery and boom must be
taken down.

Taking up crane operation again

Taking up crane operation again

Upon resumption of crane operation, the crane operator is required to check the state of the crane
and its safety systems.

WARNING

Risk of accident!

P If the crane operator leaves the cab, even for a short time, the operating mode setting must be
checked and reset if necessary before resuming crane operation.

» Check operating mode settings and reset, if necessary.
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21 Ending crane operation

21.1 Ending crane operation

Before the crane operator may leave the crane, the following prerequisites must be met:
P Place the load on the ground and detach from the crane hook.

» On cranes with telescopic booms:
Telescope the telescopic boom all the way in and place the boom down.

On cranes with lattice mast booms:
Set down the lattice mast boom and dismantle if necessary.

Bring the control lever (master switch) to 0-position.
Turn the heater off.

Apply the parking brake on the crane chassis.

Turn the engine off and pull the ignition key.

On mobile cranes:
Secure the vehicle to prevent unauthorized use. Ensure the crane operator's cab and driver cab
are not occupied. Lock the crane operator's cab and driver cab.

On mobile cranes:
Secure the crane to prevent it from rolling off. See paragraph “Parking the vehicle”.

vVvvyvVvVy Vv

v

22 Stopping the vehicle

Note
P Paragraph “Parking the vehicle” only applies to mobile cranes!

&

WARNING

Danger of accidents if the vehicle rolls away!

If the following points are not observed by the crane operator, personnel can be killed.

P Itis prohibited to park the vehicle on a slope or incline of more than 18 %.

» The parking brake must always be applied when parking the vehicle.

» The ground where the vehicle is parked must be of sufficient load carrying capacity and level, so
that the wedges will not slip away under load or be pushed into the soil.

>

Ensure that the following prerequisites are met:
— The vehicle is standing on level ground of sufficient load carrying capacity.
— The parking brake is applied.

Under the following conditions, the vehicle must be secured against rolling away by using the
specified number of wheel chocks or wedges - in addition to the parking brake:

— The vehicle is being parked on an uphill or downhill slope.

— The vehicle is being parked and not guarded.

— The vehicle is defective, especially if the brake system is defective.

A WARNING
Vehicle rolling uncontrollably away!

The vehicle may roll away uncontrollably if all the specified chocks are not placed directly behind the

wheels. This may result in fatal injuries.

P Fit all the specified chocks so that they counter the downhill-slope force!

P Fit all the specified chocks directly underneath the wheels (as close as possible)!

P All chocks should be fitted as close as possible to provide an immediate braking effect and hold
the vehicle in its parked position!
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1.1

1.2

Warning signs

Configuration of warning signs
The shape is a triangle, the border and the sign are black. The base is yellow.

Note
» Warning signs are safety signs, which warn of a risk or danger.
P For that reason, all warning signs on the crane must be complete and always legible.

Warning signs on the crane

The following warning signs are installed on the crane:

— Warning sign 1, “Warning of dangerous electric current”, valid only for certain countries*
— Warning sign 2, “Warning of suspended load”

— Warning sign 3, “Slewing range”, valid only for certain countries*
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— Warning sign 4, “Danger of crushing”
— Warning sign 5, “Only fill with diesel fuel’
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2 Warning notes

2.1 Configuration of warning notes
The shape is rectangular. The border, the lettering and the symbols are black. The base is yellow.

Note
@ » Warning notes are safety signs with text, which warn of a risk or danger.
P For that reason, all warning notes on the crane and the folding jib must be complete and always
legible.

2.2 Warning notes on the crane
The following warning notes are installed on the crane:
— Warning note 11, “Warning of high voltage”, valid only for certain countries*
— Warning notes 12, “Warning of dangerous electric current”, valid only for certain countries™

2.3 Warning notes on the auxiliary boom
The following warning notes are installed on the auxiliary boom:
— Warning note 14
— Warning note 15
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3 Command / prohibition signs

3.1 Configuration of command signs

The shape is round and the base is blue.
The surface of the sign is bordered by a bright edge.

Note
@ » Command signs are safety signs, which dictate a certain behavior.
P For that reason, all command signs on the crane must be complete and always legible.

3.2 Configuration of prohibition signs

The shape is a round, the border is red, and the symbol is black. A red crossbar is drawn through the
symbol. The base is white.

Note
@ » Prohibition signs are safety signs, which prohibit a behavior, which can result in danger.
P For that reason, all prohibition signs on the crane must be complete and always legible.

3.3 Command / prohibition signs on the crane
The following command / prohibition signs are installed on the crane:
— Prohibition sign 20, “Access for unauthorized personnel prohibited”
— Prohibition sign 21, “Walking on the area is forbidden”
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4 Notice signs

4.1 Configuration of notice signs
The shape is rectangular and the lettering is black. The base is yellow.

Note
@ » Notice signs are signs, which provide additional notes in text form.

P For that reason, all notice signs in the crane must be complete and always legible.

4.2 Notice signs on the crane
The following notice signs are installed on the crane:
— Notice sign 31, “Operating regulations for cranes”, valid only for certain countries*
— Notice sign 32, “Operating notes”
— Notice sign 33, “Noise level”
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1.1

2.1

Antifall guards on the crane

General

DANGER

Danger of falling!

During assembly and disassembly, personnel must be secured with appropriate antifall guards to

prevent them from falling. If this is not observed, personnel could fall and suffer life-threatening

injuries.

» All assembly work from a height of 2 m must generally be carried out using suitable aids (lifting
platforms, scaffolding, ladders, auxiliary crane, etc.)! The height above which
assembly/disassembly work must be carried out with aids depends on national regulations. The
national regulations must be adhered to!

» If work cannot be carried out on the ground or using such aids, then assembly personnel must be
secured with suitable personal protective equipment (such as safety belts) to protect against
falling!

Note
» The signs 1 mark the fastening points, where assembly personnel must engage the approved
safety belts to secure itself against falling.

Fastening points

Fastening points on the telescopic boom
Fastening points A and fastening point B are installed on the telescopic boom.

DANGER

When working aloft, there is a danger of falling!

If the following notes are not observed, the assembly personnel could fall and suffer life-threatening

injuries!

P Before any assembly / disassembly work and maintenance work on the crane superstructure and
the telescopic boom, the assembly personnel must attach the approved safety belts and protective
devices.

P For assembly / disassembly work, the ladder with hook device is engaged on pipe 2, see also
section “Installing hook device on ladder”.

» The assembly personnel must secure itself with approved safety belts on fastening point A or
fastening point B to prevent falling.

DANGER
Risk of damage!
» Never hang loads or objects on fastening points A or fastening point B.
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3.2

Attachment points on folding jib

Note
» For assembly / disassembly work on the folding jib and the folding jib extension, the supplied
ladder must be used.

Using the ladder

DANGER

Risk of accident!

If the following notes are not observed, the ladder can tip and the assembly personnel can fall from
the ladder and sustain life-threatening injuries!

» Damaged ladders may not be used!

» Use only the supplied ladder with cross brace 9!

» The hook device 10 on the ladder serves as protection from falling over. For all assembly /
disassembly work on the folding jib, folding jib extension and telescopic boom, the ladder with
hook device 10 must be used!

The ladder must be set up stable and safely accessible.

4
» For safe handling of ladder, observe the safety notes on the ladder!

Installing the hook device on the ladder

Before using the ladder, the hook device 10 must be installed on a rung.

» Push the ladder with the required rung against the locking plates 13 on the hook device 10 (
point X), see illustration 1, illustration 2.

Result:

— the locking plates 13 spring in direction of the arrow and release the receptacle on the hook
device 10 for the rung, see illustration 3

» push the hook device 10 “upward”

Result:

— the locking plates 13 spring (arrow) “back” into their original position by themselves and secure the
rung, see illustration 4
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Fastening points on folding jib / folding jib extension

DANGER

When working aloft, there is a danger of falling!

If the following notes are not observed, the ladder can tip and the assembly personnel can fall from

the ladder and sustain life-threatening injuries!

» For all assembly / disassembly work on the folding jib and the folding jib extension, use the ladder
with cross brace 9 and hook device 10, see section “Installing the hook device on the ladder”.

» Hang the ladder with hook device 10 on the corresponding attachment point and set it up stable.

» For safe handling of ladder, observe the safety notes on the ladder.

» Step on the ladder only with “clean shoes”.

For assembly / disassembly work on the folding jib and the folding jib extension, note the following
attachment points for the ladder:

— Attachment point D

— Attachment point E

— Attachment point F

— Attachment point G

— Attachment point H

— Attachment point |

2.06

LIEBHERR 91



92



3.00 Crane assembly

93



027293-01 3.01 Crawler carrier assembly

(D]

o g

0o (! >>1T

B103767

94 LIEBHERR 3.01



3.01 Crawler carrier assembly 027293-01

Assembling the crane

Ensure that the following prerequisites are met:

— The location is level, smooth and provides sufficient load-carrying capacity.

— Authorised and trained personnel are available to carry out the assembly/disassembly work.
— The telescopic boom is fully telescoped in and placed on its receptacle.

— The central ballast is disassembled.

— The counterweight on the turntable is disassembled.

DANGER

Crane can topple over!

If a counterweight is installed on the turntable when “supporting a crane with a load”, then the crane
can topple over and fatally injure personnel!

» When “supporting the crane with a load”, no counterweight may be installed on the turntable!

» Do not turn the crane superstructure when the crane is resting on the transport vehicle!

Note

» For dual folding jib installed on the side of the telescopic boom, the permissible load carrying
capacities in T-operation at T-11.5 (0/0/0/0/0) must be reduced by approx. 1 t. This applies
especially for the central ballast and crawler carrier assembly on the support cylinders.

» The additional weight of the dual folding jib is weighed by the overload protection, so that the full
utilization is reached earlier.

Short description of assembly procedure

Note
» The short description of the assembly procedure is only intended as an overview. In addition, the
complete assembly description must be read and understood!

Preparatory work
» Swing the hatch consoles into their operating position and pin them in place.

» Fit and align the support pads under the support cylinders, illustration 2.

DANGER

Risk of tipping when the auxiliary boom is in its transport position at the side of the telescopic boom!

If the telescopic boom, with the auxiliary boom installed on the side of the telescopic boom is not

luffed up to an angle range of 38° to 70° before supporting, then the crane can topple forward and

fatally injure personnel!

P Luff the telescopic boom with the auxiliary boom installed on the side of the telescopic boom to an
angle range of 38° to 70° before supporting the crane!

» Support the crane and remove the transport vehicle, illustration 3.
P Level out the crane and fit the central ballast, see chapter 3.03 and illustrations 4 and 5.
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Fit the first crawler carrier, illustrations 7 and 8

>
>
>
>
>
>
>
Fi
>
>
>
>
>
>
>
>

Attach the supplied assembly suspension to the folded out transportation retainers.
Position the crawler carrier on the beams of the crawler center section.

Slide the crawler carrier as far along the beam as possible.

Clamp the crawler carrier to the beams using the clamping screws.

Secure the clamping screws with safety strips.

Remove the assembly suspension.

Fold in the transportation retainers and pin them in position.

t the second crawler carrier, illustration 10

Check and prepare the pinning points for the crawler carrier.

Attach the supplied assembly suspension to the folded out transportation retainers.
Position the crawler carrier on the beams of the crawler center section.

Slide the crawler carrier as far along the beam as possible.

Clamp the crawler carrier to the beams using the clamping screws.

Secure the clamping screws with safety strips.

Remove the assembly suspension.

Fold in the transportation retainers and pin them in position.

Retract the support cylinders, illustrations 11 and 12

>
>

Fully retract the support cylinders.
Store the support pads in the holders on the crawler center section.

Start up the chassis and fit the counterweight, illustrations 13 and 14

>
>
>
>

Establish the hydraulic connections.
Retighten the clamping screws.

Test the chassis.

Fit the counterweight, see chapter 4.07.
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1.2
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1.3

Pinning the support cylinder in assembly position
Ensure that the following prerequisites are met:

— The crane lies on the transport vehicle.

— All straight retaining brackets 1 have been unpinned and removed.

DANGER

Crane can topple over!

If the crane is supported without the support cylinders 2 being pinned in assembly position, the crane
can topple over and fatally injure personnel!

» Support the crane only in assembly position (45° position of support cylinders 2)!

» Assembly operation is only permitted at a support base of 2340 mm x 3300 mm!

» Swing the support cylinders 2 to 45°.
» Unpin the straight retaining brackets 1 at bore B and bore C and secure with linch pins 3.

Pin the remaining support cylinders 2 correspondingly.
» Pin all four support cylinders 2 in assembly position support base 2340 mm x 3300 mm.

Fitting and aligning the support pads

Observe the safety instructions and permissible ground pressures (see Chapter 2.04).

DANGER

Crane can topple over!

The crane can topple and cause fatal injury if the support pads are not correctly fitted.

Only use suitable support materials!

Place the bases under the center of the support pads!

All support pads should be underlaid with the same materials!

Observe the track width of the low-loader! The underlay material should not project into the driving
track.

\ A A A4

Place stable materials such as wood, steel plates or concrete slabs of a suitable size beneath the
supports pads, depending on the ground conditions.

Remove the support pads from the holders on the crawler center section and place them
underneath the support cylinders.

Align the support pads along the low-loader!
Align support plates under the support cylinders as shown in the illustration on the left!

vy VvV
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1.4 Supporting the crane

Ensure that the following prerequisites are met:

— The engine is running.

— The hatch consoles and their support cylinders are pinned in the operating position.
— The LICCON overload protection has been set according to the load chart.

— The crane has been set down on the transport vehicle.

— The beams are underlaid at both ends using timber pieces.

— The crane superstructure is mechanically locked with the crane chassis.

1.4.1 Preparatory work

Q DANGER
Risk of tipping when the auxiliary boom is in its transport position at the side of the telescopic boom!
If the telescopic boom, with the auxiliary boom installed on the side of the telescopic boom is not
luffed up to an angle range of 38° to 70° before supporting, then the crane can topple forward and
fatally injure personnel!
» Luff the telescopic boom with the auxiliary boom installed on the side of the telescopic boom to an
angle range of 38° to 70° before supporting the crane!

P If an auxiliary boom is fitted to the side of the telescopic boom:
Luff the telescopic boom up to an angle range of 38° to 70°.

» Press button 412.

Result:

— The control light 409 lights up.

— The support pressure has been turned on.
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1.4.2 Supporting the crane with the control panel

Buttons 510, 511, 513 and 514 may be used to extend/retract the support cylinders. No more than a
maximum of 2 support cylinders should be moved at the same time.

Button Support cylinder
510 left front
511 left rear
513 right front
514 right rear

» Move the switch 512 downward.
Result:
— Extend support cylinder is preselected.

Q DANGER
Crane can topple over!

If the crane is not aligned horizontally, it may tip over and fatally injure personnel!
Ensure that crane is horizontally aligned.
The maximum permitted deviation from the horizontal position of the crane is 0.3° (0.5%).

Press the corresponding button and extend all support cylinders just above the support pads.
Precisely align the support pads under the support cylinders.

Monitor the sight gauge 6 on the crane chassis.

Lower all support cylinders into the support pads.

Slowly lift and level out the crane until the desired support height is reached.

Check the distance between the crawler center section and the transport vehicle (at least a hand's
width).

» Remove the underlay timber beneath the beams.

Q DANGER
Crane can topple over!

When driving out the transport vehicle, the support cylinder may be caught which could cause the
crane to topple over!

» An assistant must guide the transport vehicle!

» The transport vehicle should not catch any of the support cylinders!

VVVVVVY |VY

P Carefully drive the transport vehicle from under the supported crane.
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1.5

1.6

Fitting the central ballast, illustration 1
Ensure that the following prerequisites are met:

>
>

The crane is supported and horizontally aligned.

The LICCON overload protection has been set according to the load chart.

The hook block weighs a maximum 0.5 t.

The maximum permitted distance between the center of the slewing ring and the central ballast on
the transport vehicle is 4300 mm.

Fit the central ballast to both sides, see detailed description in chapter 3.03.
Set the LICCON overload protection according to the load chart and the fitted central ballast.

Fitting the crawler carrier, illustration 2
Observe the following when fitting the crawler carrier:

The LICCON overload protection has been set according to the load chart.

The travel drives must always be on the side of the sight gauge.

The order in which the crawler carriers are fitted is arbitrary.

Take into account the position of the crawler carriers on the transport vehicle.

If possible, unload the crawler carriers from the transport vehicle directly in front of the beam ends,
i.e. alongside the crane.

Drive the crawler carriers as close as possible to the crane, maximum distance 3800 mm.

Position Description

1 Travel drive left

Hydraulic connection left

Travel drive right

Hydraulic connection right

Control panel - Crane chassis

[o220 (6 T '~ [SV R [ \N]

Sight gauge
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1.6.1

1.6.2

Preparing the crane, illustration 3

The lock nuts 2 and clamping screws 1 must be fully tightened.
» Check all the beam wedges on the crane.

» If alocking nut 2 or clamping screw 1 has not been fully tightened:
Undo the locking nut 2 and fully tighten the clamping screw 1 and lock again with the locking nut 2.

P Clean and grease all beams in contact with the sliding surfaces.

Preparing the first crawler carrier

Ensure that the following prerequisites are met:

— The safety strips 4 have been removed.

— The front clamping screws 3 have been screwed in.
— The rear clamping screws 3 have been unscrewed.

» Clean the beam receptacles.

Three transportation retainers 7 are fitted to the crawler carriers. The transportation retainers 7 must

be swung out and pinned.

» Release and unpin the pin 5.

» Swing out the transportation retainers 7 and pin to the upper bore on the crawler carrier using the
pins 5.

P Secure the pin 5 with spring retainer 6.

» Release and unpin the pin 8.

CAUTION

Damage to the crawler carrier!

P Attach the assembly suspension in such a way that the crawler carriers are not damaged, see
illustration 4.

P Pin the assembly suspension using pins 8.
P Secure the pin 8 with spring retainer 9.
P Attach the crawler carrier to all 3 transportation retainers 7, illustration 4.

3.01

LIEBHERR 107



027293-01 3.01 Crawler carrier assembly

2%%/4
4 4
33— 3
10—

.

Yz

B199206

108 LIEBHERR 3.01



3.01 Crawler carrier assembly 027293-01

1.6.3

Fitting the first crawler carrier

Ensure that the following prerequisites are met:

— The crane is supported and horizontally aligned.

— The central ballast is installed on both sides.

— The LICCON overload protection has been set according to the load chart.

— The maximum permitted distance between the center of the slewing ring and the crawler carrier on
the transport vehicle is 3800 mm.

The crawler carrier should only be fitted when using the wide track.
» Park the transport vehicle as close as possible to the crane.

DANGER

Persons may become crushed or trapped!

» Do not stand between the crawler carrier and the crawler center section when the crawler carrier is
being fitted!

P Lift the crawler carrier from the transport vehicle and drive away the transport vehicle.
» Precisely align the beam receptacles with the beams on the crane.

CAUTION

Risk of damage to the beams and beam receptacles!

The beams and beam receptacles may become damaged if you try to physically correct a misaligned
crawler carrier!

Slowly slide on the crawler carrier step-by-step!

If the crawler carrier begins to twist, slide it slightly backwards and re-align!

Thread the wedges 11 in the beam guides into the wedge notches 12 on the underside of the
beams, illustration 5.

Alternately raise and lower the crawler carrier to carefully slide it onto the beam.

The assistants should aid the crane operator by holding and positioning both ends of the crawler
carrier.

Slide the crawler carrier along the beam to the end-position 13, illustration 6.

Clamp the crawler carrier to both beams:

Unscrew the front clamping screws 3 and clamp the sliding beams with spacers 10.
Screw in the rear clamping screws 3 and clamp the beams.

Secure the clamping screws 3 with safety strips 4.

Check that the beams are clamped at all four clamping points secured with safety strips 4.

VVVVVYVY VY V|VY
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1.6.4

1.6.5

1.7

Folding in the transportation retainers, illustration 7

Ensure that the following prerequisites are met:
— The first crawler carrier has been correctly assembled.

Release and unpin the pins 8 and detach the assembly suspension.
Pin the pins 8 again and secure with a spring retainer 9.
Release and unpin the pins 5 and swing in the transportation retainer 7.

Pin the transportation retainers 7 to the crawler carrier using pins 5 and secure with spring
retainers 6.

vvyyvyy

Fitting the second crawler carrier, illustration 8

The procedure for fitting the second crawler carrier is identical to that for the first.
» Fit the second crawler carrier.

» Fully retract the support cylinders.
P Store the support pads in the holders.

Establishing the hydraulic connections, illustration 9

Ensure that the following prerequisites are met:
— Both crawler carriers are properly installed.

DANGER
Risk of accident when connecting the hydraulic connections!

Any movement of the crane when fitting the hydraulic connections may cause fatal injury to the

installation personnel.
P Itis prohibited to operate the pedals on the vehicle when fitting the hydraulic connections!
P Itis prohibited to turn the crane superstructure when fitting the hydraulic connections!

The engine must be turned off before connecting and disconnecting any hydraulic lines.
All matching hydraulic connections are labelled.
Establish the hydraulic connections 15 for the crawler drives.

Screw the protective pipes 16 to the crawler carriers.

Establish the hydraulic connections 18 to the track adjustment cylinder.
Screw on the protective cover 17.

Press button 412.

Result:

— The control light 409 goes out.

— The support pressure has been turned off.

vVvVvyvVyYy

» Try and test all vehicle movements.
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2 Disassembling the crane

Ensure that the following prerequisites are met:

— The location is level, smooth and provides sufficient load-carrying capacity.

— Authorised and trained personnel are available to carry out the assembly/disassembly work.
— The telescopic boom is fully telescoped in.

— The crawlers are assembled on wide track.

— The counterweight on the turntable is disassembled.

Q DANGER
Crane can topple over!

If a counterweight is installed on the turntable when “supporting a crane with a load”, then the crane
can topple over and fatally injure personnel!
» When “supporting the crane with a load”, no counterweight may be installed on the turntable!

Note
@ » The crawlers can only be assembled or disassembled on wide track.

2.1 Disconnecting the hydraulic connections

Q DANGER
Risk of accident when connecting the hydraulic connections!
Any movement of the crane when fitting the hydraulic connections may cause fatal injury to the
installation personnel.
P lItis prohibited to operate the pedals on the vehicle when fitting the hydraulic connections!
P ltis prohibited to turn the crane superstructure when fitting the hydraulic connections!

» Remove the protective cover 17.

The engine must be turned off before connecting and disconnecting any hydraulic lines.
Remove the hydraulic connections 18 to the track adjustment cylinder.

Hydraulic connections 18 must be fitted with caps to protect from contamination.
Remove the protective pipe 16 from the crawler carriers.

Disconnect the hydraulic connections 15 for the crawler drives.

Hydraulic connections 15 must be fitted with caps to protect from contamination.

\ A A A 4
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2.2

Supporting the crane

Ensure that the following prerequisites are met:

— The engine is running.

— The support cylinders are pinned in assembly position support base 2340 mm x 3300 mm.
— The LICCON overload protection has been set according to the load chart.

— The crane superstructure is mechanically locked with the crane chassis.

DANGER

Risk of tipping when the auxiliary boom is in its transport position at the side of the telescopic boom!

If the telescopic boom, with the auxiliary boom installed on the side of the telescopic boom is not

luffed up to an angle range of 38° to 70° before supporting, then the crane can topple forward and

fatally injure personnel!

» Luff the telescopic boom with the auxiliary boom installed on the side of the telescopic boom to an
angle range of 38° to 70° before supporting the crane!

» If an auxiliary boom is fitted to the side of the telescopic boom:
Luff the telescopic boom up to an angle range of 38° to 70°.

» Press button 412.

Result:

— The control light 409 lights up.

— The support pressure has been turned on.

Button Support cylinder
510 left front
511 left rear
513 right front
514 right rear

» Move the switch 512 downward.
Result:
— Extend support cylinder is preselected.

DANGER

Crane can topple over!

If the crane is not aligned horizontally, it may tip over and fatally injure personnel!

Ensure that crane is horizontally aligned.

The maximum permitted deviation from the horizontal position of the crane is 0.3° (0.5%).

Press the corresponding button and extend all support cylinders just above the support pads.
Precisely align the support pads under the support cylinders.

Monitor the sight gauge 6 on the crane chassis.

Lower all support cylinders into the support pads.

Slowly lift and level out the crane until the desired support height is reached.

VVVVyVY | VY
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2.3

2.31

Disassembling the crawler carriers

Ensure that the following prerequisites are met:

— The crane is supported and horizontally aligned.

— The central ballast is installed on both sides.

— The LICCON overload protection has been set according to the load chart.

— The hydraulic connections is disassembled.

— The maximum permitted distance between the center of the slewing ring and the transport vehicle
is 3800 mm.

Disassembling the first crawler carrier

Three transportation retainers 7 are fitted to the crawler carriers. The transportation retainers 7 must

be swung out and pinned.

» Release and unpin the pin 5.

» Swing out the transportation retainers 7 and pin to the upper bore on the crawler carrier using the
pins 5.

» Secure the pin 5 with spring retainer 6.

» Release and unpin the pin 8.

CAUTION

Damage to the crawler carrier!

P Attach the assembly suspension in such a way that the crawler carriers are not damaged, see
illustration 4!

Pin the assembly suspension using pins 8.
Attach the crawler carrier to all 3 transportation retainers 7 and lightly tension the assembly
suspension.

Remove the safety strips 4.
Screw in the front clamping screws 3 and store the spacers 10 in a safe place.
Unscrew the rear clamping screws 3.

vVvyyvy VY

CAUTION

Risk of damage to the beams and beam receptacles!

The beams and beam receptacles may become damaged if you try to physically correct a misaligned
crawler carrier!

» Slowly remove the crawler carrier step-by-step!

» Lower the crawler carried approximately 50 mm.
P Alternately raise and lower the crawler carrier to carefully slide it off the beam.
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Q DANGER
Persons may become crushed or trapped!
» Do not stand between the crawler carrier and the transport vehicle when the crawler carrier is
being removed!

» The assistants should aid the crane operator by holding and positioning both ends of the crawler
carrier.

» Load the crawler carrier onto the transport vehicle.

2.3.2 Folding in the transportation retainers, illustration 1
Release and unpin the pins 8 and detach the assembly suspension.
Pin the pins 8 again and secure with a spring retainer 9.

Release and unpin the pins 5§ and swing in the transportation retainer 7.

Pin the transportation retainers 7 to the crawler carrier using pins 5 and secure with spring
retainers 6.

vvyvyyw

2.3.3 Disassembling the second crawler carrier, illustration 2

The procedure for disassembling the second crawler carrier is identical to that for the first.
» Disassemble the second crawler carrier.

2.4 Disassembling the central ballast, illustration 3

Ensure that the following prerequisites are met:

— The crawler carriers on both sides have been disassembled.

— The LICCON overload protection has been set according to the load chart.

— The hook block weighs a maximum 0.5 t.

— The maximum permitted distance between the center of the slewing ring and the central ballast on
the transport vehicle is 4300 mm.

» Remove the central ballast on both sides, see detailed description in chapter 3.03.
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2.5 Loading the crane onto the transport vehicle, illustrations 4 and 5

Ensure that the following prerequisites are met:

— The crawler carriers and central ballast on both sides have been disassembled.

— The crane is supported at a sufficient height to enable the transport vehicle to drive under the
crane.

— The LICCON overload protection has been set according to the load chart.

— The transport vehicle is equipped with underlay timbers for supporting the beams.

Note
» The beams must be supported at both ends to ensure the stability of the crane. See illustration 4
position A and B.

Q DANGER
Crane can topple over!

When driving in the transport vehicle, the support cylinder may be caught and cause the crane to
topple over!

» An assistant must guide the transport vehicle!

» The transport vehicle should not catch any of the support cylinders!

» Do not turn the crane superstructure when the crane is resting on the transport vehicle!

&

P Carefully drive the transport vehicle under the supported crane.

Buttons 510, 511, 513 and 514 may be used to extend/retract the support cylinders. No more than a
maximum of 2 support cylinders should be moved at the same time.

Button Support cylinder
510 left front
511 left rear
513 right front
514 right rear

» Move the switch 512 upward.
Result:
— Support cylinder retraction is preselected.

» Press the corresponding button and retract all supports until the crane is lying on the transport
vehicle.

» Place the support pads in the holders.
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2.6 Pinning the support cylinders in transport position
Ensure that the following prerequisites are met:
— The support cylinders have been fully retracted.
— The crane has been set down on the transport vehicle.
— The beams are underlaid at both ends using timber pieces.

Release and unpin the straight retaining bracket 1.
Swing the support cylinders 2 in until the bore F and the bore G align.

Unpin the straight retaining bracket 3 on one side at hole F and hole G and secure with linch
pins 3.

vVvyy

Pin the remaining support cylinders 2 correspondingly.
» Pin all four support cylinders 2 in their transport position.

Note
@ » The crane has a transport width of 3000 mm when the support cylinders 2 are swung in.
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2.7 Properly secure the crane

Ensure that the following prerequisites are met:

— The hatch consoles are pinned in their transport position.

— The LICCON overload protection has been set according to the load chart.
— The crane has been set down on the transport vehicle.

— The beams are underlaid at both ends using timber pieces.

» Lock the crane superstructure to the crane chassis.

Note
@ » The crane must be secured sufficiently well to survive a heavy braking manoeuvre.

» Properly secure the crane on the transport vehicle.

Note
@ » The telescopic boom must be supported on the transport vehicle to ensure the stability of the
crane. See position C.

Luff down the telescopic boom and place it on the support base.

Fasten the hook block to the crawler center section and lightly tension the hoist rope.
Secure the ballast assembly chains to avoid uncontrolled swinging.

Press button 412.

Result:

— The control light 409 goes out.

— The support pressure has been turned off.

vVvyyvyy
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3 Transporting the crane

Ensure that the following prerequisites are met:

The crane is properly secured.

The telescopic boom has been set down on the support.

The hook block is secured on the crawler center section.

The ballast assembly chains have been secured to prevent them from swinging back and forth.

3.1 Transporting the crane with the flatbed trailer

Q WARNING
The counterweight can topple over!

If the counterweight remains installed to the turntable while transporting the crane, the counterweight
take up can fail and the counterweight can fall down!

Personnel can be killed!

Significant property damages can result!

» Transporting the crane with an installed counterweight is forbidden!

» Only transport crane with disassembled counterweight!
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4 Unloading / loading the crane with extra wide
transport vehicle

4.1 Unloading the crane with extra wide transport vehicle

Ensure that the following prerequisites are met:

— The location is level, smooth and provides sufficient load-carrying capacity.

— Authorised and trained personnel are available to carry out the assembly/disassembly work.
— The telescopic boom is fully telescoped in and placed on its receptacle.

— The crane superstructure is locked with the crane chassis.

— The crane lies on the transport vehicle.

— The straight retaining brackets 1 are released and unpinned.

— The central ballast is disassembled.

— The counterweight on the turntable is disassembled.

Q DANGER
Crane can topple over!

If a counterweight is installed on the turntable when “supporting a crane with a load”, then the crane
can topple over and fatally injure personnel!
» When “supporting the crane with a load”, no counterweight may be installed on the turntable!

Q DANGER
Crane can topple over!

If the crane superstructure is turned with a support base of 1842 mm x 3470 mm, the crane can topple
over and fatally injure personnel!

Turning the crane superstructure at a support base of 1842 mm x 3470 mm is prohibited!

The crane may only be supported at a support base of 1842 mm x 3470 mm for unloading /
loading of extra wide transport vehicles!

Assembly operation is only permitted at a support base of 2340 mm x 3300 mm!

Swing out the support cylinder 2.
Pin the straight retaining brackets 1 at hole B and hole D and secure with linch pins 3.

VvV | v VY

Pin the remaining support cylinders 2 correspondingly.
» Pin all four support cylinders 2 to support base 1842 mm x 3470 mm.

Q DANGER
Risk of tipping when the auxiliary boom is in its transport position at the side of the telescopic boom!
If the telescopic boom, with the auxiliary boom installed on the side of the telescopic boom is not
luffed up to an angle range of 38° to 60° before supporting, then the crane can topple over and fatally
injure personnel!
» Luff the telescopic boom with the auxiliary boom installed on the side of the telescopic boom to an
angle range of 38° to 60° before supporting the crane!

» Support the crane until the extra wide transport vehicle can be driven off underneath the crane.
P Carefully drive the extra wide transport vehicle off underneath the supported crane.
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DANGER

Crane can topple over!

If the crane is not properly and safely supported, the crane can topple over and fatally injure
personnel!

>

Support the crane properly and safely to prevent it from tipping over.

vVvy VVvVYy

Support the crane properly and safely to prevent it from tipping over.
Retract the support cylinders and carefully lower the crane onto the support.

Swing and pin all four support cylinders in assembly position, see section “Pinning the support
cylinder in assembly position”.

Support the crane in assembly position support base 2340 mm x 3300 mm.
Assemble the crane as described in the chapter.

3.01

131



027293-01

3.01 Crawler carrier assembly

3470

3300

B104731

1842

I

Y

2340

Y

I

132

LIEBHERR 3.01



3.01 Crawler carrier assembly 027293-01

4.2

Loading the crane with extra wide transport vehicle

Ensure that the following prerequisites are met:

— The location is level, smooth and provides sufficient load-carrying capacity.

— Authorised and trained personnel are available to carry out the assembly/disassembly work.

— The crane superstructure is locked with the crane chassis.

— The central ballast is disassembled.

— The counterweight on the turntable is disassembled.

— Both crawler carriers are removed.

— Wooden beams for the support of the sliding beams are placed on the extra wide transport
vehicle.

— The crane is supported at a support base of 2340 mm x 3300 mm.

DANGER

Crane can topple over!

If the crane superstructure is turned with a support base of 1842 mm x 3470 mm, the crane can topple

over and fatally injure personnel!

» Turning the crane superstructure at a support base of 1842 mm x 3470 mm is prohibited!

» The crane may only be supported at a support base of 1842 mm x 3470 mm for unloading and
loading of extra wide transport vehicles!

» Assembly operation is only permitted at a support base of 2340 mm x 3300 mm!

DANGER

Crane can topple over!

If the crane is not properly and safely supported, the crane can topple over and fatally injure
personnel!

P Support the crane properly and safely to prevent it from tipping over.

Support the crane properly and safely to prevent it from tipping over.

Retract the support cylinders and carefully lower the crane onto the support.

Release and unpin the straight retaining bracket 1.

Swing out the support cylinder 2.

Pin the straight retaining brackets 1 at hole B and hole D and secure with linch pins 3.

\ A A A 4

Pin the remaining support cylinders 2 correspondingly.

DANGER

Risk of tipping when the auxiliary boom is in its transport position at the side of the telescopic boom!

If the telescopic boom, with the auxiliary boom installed on the side of the telescopic boom is not

luffed up to an angle range of 38° to 60° before supporting, then the crane can topple over and fatally

injure personnel!

» Luff the telescopic boom with the auxiliary boom installed on the side of the telescopic boom to an
angle range of 38° to 60° before supporting the crane!

Support all four support cylinders 2 to support base 1842 mm x 3470 mm.

Carefully drive the extra wide transport vehicle under the supported crane.

Retract the support cylinders and place the crane on the extra wide transport vehicle.
Disassemble the crane as described in the chapter.

vvyvyy
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5 Adjusting the track

5.1 General

Q DANGER
Crane can topple over!

The reduced or retracted track reduces the stability of the crawler crane. Due to operational errors

during crane operation or driving, the crawler crane can topple over and fatally injure personnel!

» Crane operation and “driving the crawler with load” is permitted for reduced or retracted track, if
extra load charts are programmed for this case!

» Crane operation and “driving the crawler with load” is strictly prohibited for reduced or retracted
track, if no extra load charts are programmed for this case!

Ensure that the following prerequisites are met:

— The crane is horizontally aligned and standing on level and smooth ground.
The crawler carriers should not sink into the ground, or get caught by obstacles such as boulder
edges when changing the track.

— All'loads and lifting equipment have been set down.

— The engine is running.

— The counterweight on the turntable is disassembled.

— The crane superstructure is pointing either “backwards” or “forwards” and is mechanically locked
to the chassis.

— Two assistants are ready to help.

Note
@ P ltis not possible to remove the crawler carrier, counterweight and central ballast in narrow track
operation.
» The crawler carrier should always be completely converted before starting on the other crawler
carrier!

5.2 Tasks of the assistants

Assistant at the front of the chassis:
» Loosens the front pins 4 on the beams, illustration 2.

» Monitors the front track adjustment and maintains direct eye contact with the machine operator.
P Relays instructions from the machine operator to the assistant at the rear and vice-versa.
» Once the track has been adjusted, the front assistant must pin the front beam.

Assistant at the rear of the chassis:
» Loosens the rear pins 4 on the beams, illustration 2.

» Monitors the rear track adjustment and maintains direct eye contact with the front assistant.
» Gives/takes instructions from the front assistant.
» Once the track has been adjusted, the rear assistant must pin the rear beam.

3.01 LIEBHERR 135



3.01 Crawler carrier assembly

027293-01

515

516

517

409

412

B102925

LIEBHERR 3.01

136
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5.3 Extending the track width

Q DANGER
Danger of crushing!

» When adjusting the track, take particular care to ensure that no one is in the vicinity of the danger
zone around the crawler carrier.

CAUTION
Damage to the machine!
» Always drive out the left crawler carrier first!

>

Note
P Left and right are defined as viewed from the rear. The crawler carrier drive is located at the rear.

&

» Remove both beam wedges at the left front and left rear of the crawler center section:

This is made easier if both wedge screws are loosened by the same amount (not too much).
P First loosen the nut 3 and then turn the screw 2 clockwise to remove the wedge, illustration 1.

» Pull the front and rear pins 4 on the left crawler center section, illustration 2.
» Press button 412.

Result:

— The control light 409 lights up.

— The crawler track adjustment has been turned on.

» Move the switch 515 downward.
Result:
— Track width enlarging is preselected.

P Press the button 516 for “track adjustment front” and the button 517 for “track adjustment rear” and
push the crawler carriers out to the outer pin points of the sliding beams, illustration 3.

» Insert the front and rear pins 4 into the left crawler center section, illustration 2.

The right crawler carrier can be slid in identically as the left crawler carrier.

Q CAUTION
Hydraulic hoses may break off!

The right crawler carrier does not have a mechanical end-stop.
» Do not slide out the right crawler carrier beyond the specified distance (wide track)!

P Slide out the right crawler carrier and pin using pin 4, illustration 2.
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>

Wedge the beams on the left and right crawler carriers:

The maximum tightening torque of the screw 2 is 120 Nm.

>

vV vvVvVYy V

When wedging each of the beams:

Unscrew the screw 2 (counter clockwise) to wedge the beams.

When wedging each of the beams:
Tighten the nut 3.

Attach the cover 1 to the beams, illustration 4.
Check all eight screws 2 and if necessary tighten and secure.

After sliding out the crawler carrier:
Grease any exposed sliding surfaces on the beams.

Press button 412 again.

Result:

The control light 409 turns off.
The crawler track adjustment has been turned off.
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5.4 Reducing track width

Q DANGER
Danger of crushing!

» When adjusting the track, take particular care to ensure that no one is in the vicinity of the danger
zone around the crawler carrier.

CAUTION
Damage to the machine!
» Always drive in the right crawler carrier first!

>

Note
P Left and right are defined as viewed from the rear. The crawler carrier drive is located at the rear.

&

» Remove the cover 1 from the beams, illustration 1.

P If necessary:
Clean any of the exposed sliding surfaces on the beams.

» Remove both beam wedges at the right front and right rear of the crawler center section:

This is made easier if both wedge screws are loosened by the same amount (not too much).
P First loosen the nut 3 and then turn the screw 2 clockwise to remove the wedge, illustration 2.

» Pull the front and rear pins 4 on the right crawler center section, illustration 3.
» Press button 412.

Result:

— The control light 409 lights up.

— The crawler track adjustment has been turned on.

» Move the switch 515 upward.
Result:
— Retract track width is preselected.

P Press the button 516 for “track adjustment front” and the button 517 for “track adjustment rear” and
push the crawler carriers in to the inner pin points of the sliding beams, illustration 4.

P Insert the front and rear pins 4 into the right crawler center section, illustration 3.

The left crawler carrier can be slid in the same way as the right crawler carrier.
P Slide in the left crawler carrier and pin using pins 4, illustration 3.
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» Wedge the beams on the left and right crawler carriers:

The maximum tightening torque of the screw 2 is 120 Nm.
» When wedging each of the beams:

Unscrew the screw 2 (counter clockwise) to wedge the beams.

» When wedging each of the beams:
Tighten the nut 3.

» Check all eight screws 2 and if necessary tighten and secure.
» Press button 412 again.

Result:

— The control light 409 turns off.

— The crawler track adjustment has been turned off.
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5.5 Supporting the equipped crane without load

This crane can be supported on the support cylinders for simpler track adjustment in equipped

condition (with crawler carriers and counterweight). To do so, the telescopic boom without load must

be held within the angle ranges noted in the following chart.

Ensure that the following prerequisites are met:

— The crane is standing on wide track 4.15 m or reduced track 3.40 m.

— The crane superstructure is locked to the crane chassis, in travel direction to the front or rear (0°
or 180°).

— The support base 2.34 m x 3.30 m (45°) or 1.84 m x 3.47 m (0°) is set.

— The ground is horizontal (maximum 2.5° ground incline) and of sufficient load bearing capacity.

— The folding jib may only be installed in transport position on the side of the telescopic boom.

— The auxiliary boom K-2.9 m can be installed in transport position or in operating position.

Q DANGER
Crane can topple over!

If the prerequisites are not strictly observed, the crane can topple over and fatally injure personnel or

the support cylinders can be overloaded!

» Adhere to the prerequisites exactly!

» Support the crane only according to the data in the chart, “permissible angle window for the
telescopic boom”!

Note
@ » If all conditions are observed, support forces up to maximum 350 kN can be created.
» The retracted track of 2.60 m cannot be set in supported condition.

Permissible angle window for the telescopic boom
Counterweight | Central ballast T-11.5 T-15.2 T-19.0 T-22.7
(0/0/0/0/0) (0/46/0/0/0) [ (46/46/0/0/0) | (92/46/0/0/0)
32.0t 15.0t 36° to 34°
26.0t 15.0t 39° to 12° 52° to 39°
22.0t 15.0t 36° to 8° 52° to 22° 61° to 43°
20.0t 15.0t 45° to 8° 57° to 26° 65° to 44°
16.0 t 15.0t 48° to 10° 60° to 8° 68° to 31° 73° to 47°
100t 15.0t 65° to 10° 71°to 8° 75° to 38° 78° to 51°
0.0t 15.0t 65° to 10° 71° to 29° 75° to 48° 78° to 57°
0.0t 0.0t 65° to 10° 71° to 29° 75° to 48° 78° to 57°

Lift the crane only until all track rollers are cleared.
» Support the crane and align it horizontally.

P Set the desired track, see section “Assembling the crane”.
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027005-00

1 Fitting/removing the central ballast

Ensure that the following prerequisites are met:

— the ground is able to carry the weight of the crane, the load and the lifting equipment

— the crane is aligned in horizontal direction
— there are no persons or objects in the danger zone
— the telescopic boom is fully telescoped in

— the counterweight on the turntable has been removed

— the LICCON overload protection has been set according to the load chart
— the crawler carriers have been extended to a track width of 4.15 m (wide track), pinned and

wedged, illustration 1

— or, the crane is supported on the support cylinders* in accordance with the load charts, illustration

2

Note
@ » The maximum permitted distance between the center of the slewing ring and the central ballast on
the transportation vehicle is 4300 mm.

1.1 Possible central ballast combinations

Q DANGER
Crane can topple over!

If a different counterweight is used than the one specified in the load chart, the crane may topple over

and cause fatal injury.
» Use the central ballast as specified in the load chart!
» The central ballast must be fitted at the front and rear!

The following central ballast combinations are possible:

Central ballast Combination Ballast block
0 no central ballast 0,0

Central ballast Combination Ballast block
151 2x ballast block 1 7.5t
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1.2

Fitting the central ballast

» Park the transportation vehicle as close as possible to the crane.

P Attaching the ballast block 1:

» Hang two strands of the supplied assembly equipment 8 to the front fastening points.

Note
» The front strands must be of the same length.

» Arrange the hook block at the center of gravity of the ballast block 1.
P Attach the third strand to the rear fastening point.
P Shorten the chain so that the ballast block 1 hangs horizontally when lifted.

Note
» Ensure that the ballast block 1 is hanging horizontally.
» Ensure that the safety mechanism 2 has been reset.

» Lift the ballast block 1.

CAUTION

Damage to the engine radiator!

The ballast blocks 1 could collide with the engine radiator during positioning!
P Atinstallation of the ballast blocks 1, watch out for the engine cooler!

» Hang the ballast block 1 in the upper pins 5.
» Secure the ballast block 1 by sliding the lashes 2 to their end-positions on both sides.
» Pin the pins 4 at both sides and secure with spring-loaded safety pins 3.

The second ballast block 1 is fitted in an identical manner to the first ballast block 1.
P Fit the second ballast block 1 the same way as the first ballast block 1.
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3.03 Central ballast 027005-00

1.3 Removing the central ballast
» Park the transportation vehicle as close as possible to the crane.
P Attaching the ballast block 1:
» Hang two strands of the supplied assembly equipment 8 to the front fastening points.

@ Note
The front strands must be of the same length.

4

» Arrange the hook block at the center of gravity of the ballast block 1.

P Attach the third strand to the rear fastening point.

P Shorten the chain so that the ballast block 1 hangs horizontally when lifted.
» Release safety springs 3 and unpin pins 4 on both sides.

» Push the lashes 2 back on both sides and release the ballast block 1.

Q CAUTION
Damage to the engine radiator!

Lifting the ballast blocks 1 out of their retainers could cause them to collide with the engine radiator!
» When removing the ballast blocks 1, watch out for the engine cooler!

» Carefully lift the ballast block 1 out of the retainer and place it on the transportation vehicle.

The second ballast block 1 is removed in an identical manner to the first ballast block 1.
» Remove the second ballast block 1 the same way as the first ballast block 1.
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3.80 Loading the crane with an auxiliary crane 026400-01

1 Loading the crane with the auxiliary cranes

Component Weight
Crane superstructure 12 t
Telescopic boom with folding jib 14 t
Crane chassis 32t
Overall weight 58 t

1.1 Attaching the crane

Ensure that the following prerequisites are met:

the crane is horizontally aligned and is positioned on level ground
the counterweight on the turntable has been removed

the central ballast on the chassis has been removed

the telescopic boom is fully telescoped in

the crane superstructure is mechanically locked with the chassis
the crawlers are extended to wide track, pinned and wedged

two auxiliary cranes are provided

Q DANGER
The crane can tip over!

If the prerequisites are not observed, or the telescopic boom is not luffed up to 45° before loading, the
center of gravity of the crane changes, which can cause the crane to tip over.

>

Observe the prerequisites and luff the telescopic boom up to 45° before loading!

vvyvyy

>

Remove cover 1 on the 4 beams.
Insert the suspension plates 2 properly into the 4 beams and turn by 90° .
Attach the suspension plates 2 with shackles 3 to the left tackle ropes of the first auxiliary crane.

Attach the suspension plates 2 with shackles 3 to the right tackle ropes of the second auxiliary
crane.

Tension the tackle ropes of the auxiliary cranes lightly.

Q DANGER
The crane can fall off!

When tensioning the tackle ropes of the auxiliary cranes, the suspension plates 2 may not twist.

>

Check the correct position of the suspension plates 2 after tensioning the tackle ropes of the
auxiliary cranes!

>
>

Luff the telescopic boom up to 45° .
Load the crane using the auxiliary cranes.
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1 Operating and control instruments

1.1 General operating elements

300
301
302
303
304
305
306
307
308
309
310
311
312
313

314
315
316
317

319
321
322
323
324
325
326

Armrest

Seat contact switch
Manual lever
Button

Button

Manual lever
Manual lever
Rotary control*
Rotary switch
Rotary switch
Rotary control
Socket 24 V
Cab lighting
Lock

Tank

Charge control light
Control light

Button

Ignition starter switch
Thermostat®

Battery master switch
Lock screw

Switch *

Set screw

Locking lever

* Adjustment of seat cushion angle

* Lumbar support in lower part of backrest

* Lumbar support in upper part of backrest

* Lock for horizontal seat adjustment

* Backrest angle adjustment

+ Air conditioning device

+ Switching between fresh air / recirculated air
* 3-stage fan

» Cab heating temperature

* The footboard securing
Pull handle and hold: footboard unlocked
Release and engage the handle: footboard locked
* Windshield washing fluid
* Motor
* Engine preheating, flame start system
« Stand-by mode
Note:
Pressing the button 317 will turn off the engine, but the
LICCON remains turned on.
* Motor
* Auxiliary heating

+ Adjusting the control unit lengthwise
* Seat heating

* Arm rest inclination adjustment

* Am rest height adjustment
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1.2 Roof console controls

341 Operating hour meter -
Superstructure

342 Control light*

343 Control light

345 Switch
346 Switch

347 Switch *

348 Button*
349 Switch *
350 Switch *

351 Switch *
352 Switch

353 Switch

354 Switch *

355 Control light*
356 Switch *

357 Plate

358 Button

359 Switch
360 Switch

361 Plate

+ Air-conditioning system is switched on
* Tele pinning
Note:
The control light 343 tele pinning is only needed when the
telescopic boom has to be manually pinned.
* Instrument panel lighting
* Extend / retract footboard
switched upwards: footboard is extended
switched downwards: footboard is retracted
« Aircraft warning lights, on the boom head and/or the single and
dual folding jib
*Height adjustment work headlight, boom articulated section
*Work headlight on the boom articulated section
* Work headlight on the boom articulated section or the boom
head
* Work headlight, cab roof rear and front
*Work headlight for hoist winch and mirror heater
* Work headlight on cab front
+ Air conditioning device
+ Auxiliary heating switched on
* Auxiliary heating
* Function of the 2 switch positions 358 in emergency operation
* For emergency operation, with 2 switch positions
* Position 2 (switched up):
*Hoist on
* Turning left
* Telescope in the telescopic boom
* Luff up boom
* Position 0 (central position):
* Off
* Position 1 (switched down):
* Hoist off
*Turning right
* Telescope out the telescopic boom
+ Luffing the boom down
* Manual pressure increase for emergency operation
* Telescoping
* Position 2 (switched up): Unpin the telescopic boom during
manual operation
* Position 0 (central position): Pin the telescopic boom or lock
the telescopic boom cylinder during manual operations or
automatic pinning “OK”
* Position 1 (switched down): Unpin the telescopic boom cylinder
during manual operation
* Function of the 3 switch positions 360
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362

363
364
365
366
367
368
369
370
371
372

373
374
375

376

377
378
379

380
390

EMERGENCY OFF
switch

Control light
Control light
Button

Switch

Button

Switch

Button

Switch

Switch

Timer for auxiliary
heater*

Buzzer

Pedal

Master switch foot pedal
left MS4

Master switch foot pedal
right MS5

Pedal

LICCON monitor
Operating hour meter -
Chassis

Warning light
EMERGENCY OFF
switch*

* Central greasing

* Hydraulic oil preheating is turned on

» Windscreen washing system front window

» Window wiper front window, 2 stages: 1 intermittent, 2 wipe
* Windscreen washing system roof window

* Roof window wiper with 2 stages: 1 intermittent, 2 wipe
*Lock / unlock crane superstructure lock

* Turn on camera illumination

* Turn on hydraulic oil preheating

with the following displays:

* Time and day of the week

* Fault in auxiliary heating

* Air temperature

* Pre-selected heating

+Ballast cylinder fully retracted/extended
* Slewing gear brake

* Crawler travel gear left

* Crawler travel gear right

* Engine control

*Note:
The operating hour meter - chassis 379 is located in the control
cabinet.

* Failure central lubrication system
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1.3 Operating elements on camera-monitor

Note
@ » The camera-monitor is used to observe the assembly or dismantling of the counterweight plates.

391 Button *Menu
392 Button «ON/ OFF
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1.4 Operating instruments on control panel (cranes with one winch)

Control panel, left:

400 Master switch left (MS 2)

401

402

Button

Button

403 Vibration sensor

404

405
409
411
412
413
414
415

416

Button

Button
Control light
Control light
Control light
Button
Button
Button

Button

Telescoping gear

* Operate master switch 400 in direction Y+ (forwards):
Telescope out.

* Operate master switch 400 in direction Y- (backwards):
Telescope in.

Slewing gear:

* Operate master switch 400 in direction X+ (to the right):
Slewing gear turns to the right.

* Operate master switch 400 in direction X- (to the left): Slewing
gear turns to the left.

* Bypassing the seat contact switch. Or if the seat contact switch
is actuated: Adding the vibration sensor 403

+ Adding rapid gear crane operation (winch 1 and luffing up)

» Adding rapid gear crawler operation

* Winch turn counter, (Vibrator) Winch 1.

* Latch for superstructure engine control
Note:
Pressing button 404 will lock the engine control in its current
position.

+ Signal horn (hooter)

* Support and track adjustment of crawler is added

* Slewing gear brake is turned off

+ Addition of support and track adjustment of crawler

*Rotate crane cab upwards

*“Turn slewing gear brake” off / on

* Bypassing of overload protection, used to raise an overload
Danger:
The bypass may only be carried out if the overload has
been caused by luffing down at freely suspended load and
the crane operator is absolutely certain that he can leave
the overload range by luffing up. For the same reason,
bypassing the LICCON overload protection at a boom
radius smaller or equal to 3.5 m is prohibited.

* Rotate crane cab downwards
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Control panel, right:

420 Master switch - right

421
422

423
424

425

432

433

434

435
436

437

(MS 1)

Vibration sensor
Button

Button
Button

Button

Control light

Control light

Button

Button
Rotary switch

Button

Winch 1:
* Operate master switch 420 in direction Y+ (forwards): Winch 1
reels off and the load is lowered.
* Operate master switch 420 in direction Y- (backwards): Winch
1 spools up and the load is raised.

Luffing gear - telescopic boom: Rotary switch 436 in left
position:
» Operate master switch 420 in direction X+ (to the right):
Telescopic boom is luffed down.
* Operate master switch 420 in direction X- (to the left):
Telescopic boom is luffed up.

Luffing folding jib*: Rotary switch 436 in right position:

» Operate master switch 420 in direction X+ (to the right): Folding
jib is luffed down.

* Operate master switch 420 in direction X- (to the left): Folding
jib is luffed up.

*Winch turn counter, (vibrator) winch 1

» Adding rapid gear crane operation (winch 1 and luffing up)

* Adding rapid gear crawler operation

* Signal horn (hooter)

* Bypassing the seat contact switch. Or if the seat contact switch
is actuated: Adding the vibration sensor 421

* Latch for superstructure engine control
Note:
Pressing button 425 will lock the engine control in its current
position.

* Control light is illuminated: Crawler operation is added
Control light does not illuminate: Crawler operation is
not added

+ Control light is illuminated: Rapid gear crawler operation is
added
Control light does not illuminate: Creeper gear is added

+ Addition of crawler operation
Note:
Crane operation is turned on automatically.

* Change over creeper gear / rapid gear

* Operating mode preselection for master switch 420

« Left position: Luffing telescopic boom
*Right position: Luffing folding jib
» Switch off acoustic warning (bell on turntable)
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1.5 Operating instruments on control panel (cranes with two winches)*

Control panel, left:

400 Master switch left (MS 2)

401

402

Button

Button

403 Vibration sensor

404

405
409
411
412
413
414
415

416

Button

Button
Control light
Control light
Control light
Button
Button
Button

Button

Winch 2

* Operate master switch 400 in direction Y+ (forwards): Winch 2
reels off and the load is lowered.

* Operate master switch 400 in direction Y- (backwards): Winch
2 spools up and the load is raised.

Slewing gear:

* Operate master switch 400 in direction X+ (to the right):
Slewing gear turns to the right.

* Operate master switch 400 in direction X- (to the left): Slewing
gear turns to the left.

* Bypassing the seat contact switch. Or if the seat contact switch
is actuated: Adding the vibration sensor 403

+ Adding rapid gear crane operation (winch(es) and luffing up)

» Adding rapid gear crawler operation

*Winch turn sensor, (vibrator) winch 2 or turn sensor, (vibrator)
slewing gear

* Latch for superstructure engine control
Note:
Pressing button 404 will lock the engine control in its current
position.

+ Signal horn (hooter)

* Support and track adjustment of crawler is added

* Slewing gear parking brake is off

+ Addition of support and track adjustment of crawler

*Rotate crane cab upwards

*“Turn slewing gear brake” off / on

* Bypassing of overload protection, used to raise an overload
Danger:
The bypass may only be carried out if the overload has
been caused by luffing down at freely suspended load and
the crane operator is absolutely certain that he can leave
the overload range by luffing up. For the same reason,
bypassing the LICCON overload protection at a boom
radius smaller or equal to 3.5 m is prohibited.

* Rotate crane cab downwards

4.01

LIEBHERR 169



026919-01 4.01 Operating and monitoring instruments on the crane superstructure

MS 2 MS 1
Y+ Y+
o —» X+ - e —» X+

400

421— 424

422— ——425

423—

409— ——436

437

41
415 432

D
©
—
o)
4 =) B 416 433
k 434
J 435

B198462

170 LIEBHERR 4.01



4.01 Operating and monitoring instruments on the crane superstructure

026919-01

Control panel, right:

420 Master switch - right

421
422

423
424

425

432

433

434

435
436

437

(MS 1)

Vibration sensor
Button

Button
Button

Button

Control light

Control light

Button

Button
Rotary switch

Button

Winch 1:
* Operate master switch 420 in direction Y+ (forwards): Winch 1
reels off and the load is lowered.
* Operate master switch 420 in direction Y- (backwards): Winch
1 spools up and the load is raised.

Telescoping gear: Rotary switch 436 in left position:
» Operate master switch 420 in direction X+ (to the right):
telescope out
» Operate master switch 420 in direction X- (to the left):
telescope in

Luffing telescopic boom: Rotary switch 436 in center position:
* Operate master switch 420 in direction X+ (to the right):
Telescopic boom is luffed down.
* Operate master switch 420 in direction X- (to the left):
Telescopic boom is luffed up.

Luffing folding jib*: Rotary switch 436 in right position:
* Operate master switch 420 in direction X+ (to the right): Folding
jib is luffed down.
* Operate master switch 420 in direction X- (to the left): Folding
jib is luffed up.
*Winch turn counter, (vibrator) winch 1
+» Adding rapid gear crane operation (winch(es) and luffing up)
» Adding rapid gear crawler operation
+ Signal horn (hooter)
* Bypassing the seat contact switch. Or if the seat contact switch
is actuated: Adding the vibration sensor 421
» Latch for superstructure engine control
Note:
Pressing button 425 will lock the engine control in its current
position.
* Control light is illuminated: Crawler operation is added
Control light does not illuminate: Crawler operation is
not added
+ Control light is illuminated: Rapid gear crawler operation is
added
Control light does not illuminate: Creeper gear is added
+ Addition of crawler operation
Note:
Crane operation is turned on automatically.
» Change over creeper gear / rapid gear
» Operating mode preselection for master switch 420
« Left position: Telescoping gear
« Center position: Luffing telescopic boom
*Right position: Luffing folding jib
» Switch off acoustic warning (bell on turntable)
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1.6 Control panel - Ballasting

500 Button * Retract the ballasting cylinder, lift the counterweight
501 Button » Extend the ballasting cylinder, lower the counterweight
502 Button * Block the ballasting cylinder on the left

503 Button * Block the ballasting cylinder on the right
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1.7 Control panel - Crane chassis

510
511
512
513
514
515
516
517

Button
Button
Rotary switch
Button
Button
Rotary switch
Button
Button

*Retract or extend left front support cylinder
*Retract or extend left rear support cylinder

* Retract or extend preselected support cylinder
* Retract or extend right front support cylinder

* Retract or extend right rear support cylinder
*Increase / decrease preselected track width
*Increase / decrease front track width
*Increase / decrease rear track width

4.01
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1.1

1.1.1

1.1.2

1.1.3

General

Note

Note

» The monitor illustrations in this chapter are only examples. The numerical values in the individual
icons and charts do not have to necessarily match the crane exactly. In addition, many of the
illustrations show the maximum configuration of the LICCON monitor with icons. In normal crane
operation, an identical display will not appear on the LICCON monitor.

The LICCON computer system is a computer system for controlling and monitoring mobile cranes. In
addition to the overload protection (Load moment limitation = LMB) there are a number of application
programs that can be used for controlling and monitoring the crane movements.

Currently the LICCON computer system includes the following application programs:

— “Configuration” program

— “Crane operation” program

— “Telescoping” program

—  “Working range limiter* ” program

— “Control parameter” program

— “Engine monitoring” program

The electrical and electronic components in the superstructure and the chassis are linked via
data bus transmission technology (Liebherr System Bus = LSB).

Overload protection (LMB)

Overload protection is implemented in microprocessor CPU 0 of base assembly 0. The LICCON
computer system works on the principle of comparing the current / actual load with the maximum
permissible load according to the load chart and reeving.

Actual load

The current or actual load is recorded by acquiring variable values.

The load on the crane results from the load momentum and the boom momentum together. It exerts
a force in the boom luffing cylinder, which is measured by pressure sensors.

The boom momentum is calculated with data from the angle sensors (boom angle), the length
sensors (boom length) and from crane data (boom weights) for the set operating mode.

The boom radius is calculated with data from the angle sensors (boom angle), the length sensors
(boom length) and from geometry data for the set operating mode. This also takes into account the
boom flexation due to its own weight and the weight of the load.

The actual load is calculated from the total load, the boom momentum and the boom radius.

Maximum load according to load chart and reeving

Crane data such as load charts, boom weights and geometry data are stored in the central data
memory of the LICCON computer system.

The “maximum load according to the load chart and reeving” is constantly recorded for the set crane
configuration state, for the set reeving, and for the calculated boom radius, based on the load charts.

Comparison

The actual load and the “maximum load according to the loading chart and reeving” are compared.
When they approach the specified limit, an advance warning is issued. If this limit is exceeded, the
overload stop is triggered and any crane movements which increase the load momentum are turned
off.
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2 LICCON computer system boot up

After it is turned on, the LICCON computer system performs a self test.

First the connections from the microprocessor CPU (ZE 0) to the monitor are checked. If no error is
found during the test, the monitor shows this image:

=>  DATA LINE CHECK PASSED - [O.K. !
SYSTEM CHECK ...,

If the test finds no connection problems, there is a system test of all the microprocessor CPUs (ZE).
The incremental sequence of the self test can be monitored on the 7 segment displays of the CPUs. If
no errors are found during the system test, the monitor shows this image:

=>  DATA LINE CHECK PASSED - [O.K. !
SYSTEM CHECK ..., PASSED  — O.K. !

Shortly after that, this general initialisation screen appears on the monitor:

L IE BHERR—WERK EHIMNGEM

Note

@ Errors during the boot up procedure of the LICCON computer system.
If an advance warning, warning or STOP event occurs in the engine monitoring section while the
LICCON computer system boots up, the system switches automatically to the “Engine
monitoring” program.
P Refer to section “Engine monitoring program” for additional information.

If the start procedure has run successfully, it switches automatically to the “Configuration” program.
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Operating mode preselection on the LICCON computer system

DANGER
Risk of accident!
» Only select the operating mode corresponding to the actual crane setup condition.

The operating mode preselection screen will appear on the monitor for approximately 3 s after
completion of the startup procedure and successful self-test of the LICCON computer system.

Note

Note

» The operating mode preselection screen is skipped if the crane only has one level (for example:
only teleoperation) - without optional equipment. In this case, the system changes directly into the
configuration screen for the only possible level.

P If the memory loses its data (for example as a result of a cold start) the previous operating mode is
“rejected” and the first operating mode in the operating mode selection menu is activated. In this
case, the corresponding configuration screen appears.

When the operating mode preselection screen appears, press function key “F1” or “F2” within 3 s.

Result:

— The operating mode selection screen is retained until the settings are confirmed by pressing either
“F8” or “ENTER” .

Note

Note

P If the crane operator does not press either function key “F1” or “F2” within 3 s, the system
selects the operating mode which was active before the LICCON computer system was turned off
and the corresponding configuration screen appears automatically.

Press function key “F1” (cursor down) or “F2” (cursor up) to select the required crane operating
mode.

Note
Note
» The selected operating mode is highlighted in black on the operating mode selection screen.

Press “F8” or “ENTER” .
Result:

— The selected operating mode is accepted by the LICCON computer system and the corresponding
configuration screen is displayed.
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3 Operating elements of the LICCON computer system

The functions of the individual monitor operating elements are program-dependent, and can differ,
depending on the LICCON program which is currently running. This will be described in more detail in
the description of the individual LICCON programs.

A Keypad

P Program keys * Selection of the individual LICCON programs.
PO Configuration * SHIFT and P0: Engine monitoring.
P1 Crane operation
P2 Crane acceptance » Correction coefficients (for LIEBHERR personnel only).

P4 Telescoping
P6 Control parameter
P7 Working range

limitation*
P8 Test system
C Input key “‘ENTER” » Confirmation of changes.
D Bypass key button * Operating position (self-retaining)

= crane is in normal operation.

* Position to right (touching):
= the hoist limit switch and the LMB shutoff are bypassed.

E Special function keys » Monitor brightness adjustment.

*E3 and E1: Turn background illumination on / off.

*E3 and E2: Brightness adjustment in three stages.

+ Additional functions of the special function keys are
program-dependent and are further explained in the
descriptions of the individual LICCON programs.

F Function keys » The function keys should always be used in conjunction with
the function key icon line displayed on the monitor.
G Monitor *Display of the individual programs (example: “Crane
operation” program).
H SHIFT key » Second-level key assignments, for example “Supervisory
function”.
| LED displays * Monitor supply voltage present.
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4.1

“Configuration” program

After turning the LICCON computer system on and after successful boot up, the
“Configuration” program appears automatically.

Note

Adjustment and display of equipment configuration and reeving.

» Normally, the most recently run equipment configuration and the reeving used at that time will be
automatically set and displayed. Only when the computer system is started for the first time or
after a loss of data occurred in the memory, for example due to a cold start (change of battery or
CPU, etc.), will the first valid operating mode, the first valid equipment configuration and the
reeving number “0” appear on configuration screen.

Using the “Configuration” program, the crane operator can set the current operating mode, the current
configuration state of the crane and the reeving number of the hoist rope.

In addition, in the “Configuration” program he can also see all the load chart programmed into
LICCON.

Setting the operating mode and equipment configuration

The crane operator can select the operating mode and the equipment configuration using the function
keys or by entering a 4-digit short code.

Using the function keys:

The function keys are explained in the section “Function key line” in this chapter.
P Select the respective function keys.

» Press Enter key to confirm and accept the settings.
Result:
— The data from the selected load chart can be viewed.

Using a 4-digit short code:
» Enter a 4-digit short code using the keypad on the LICCON monitor.

» Press Enter key to confirm and accept the settings.
Result:
— The data from the selected load chart can be viewed.
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4.2 *“Configuration” program areas
The monitor is divided into three areas in the “Configuration” program:
— General information line 1
— Display area of load chart values 2
— Function key line 3

@ Note
Note
» The monitor illustrations in this chapter are only examples. The numerical values in the individual

icons and charts do not have to necessarily match the crane exactly. The programmed load charts
for the crane are binding.
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4.2.1 General information line
1 “Telescopic boom *The icon is identical for all operating modes.
length” icon
2 Abbreviations *For the programmed length units (LE) and weight units (GE).
Possible length units are [m] and [ft].
Possible weight units are [t] and [Ibs].
3 4-digit short code +It is located next to the text “CODE” inside angled brackets.

* Each short code uniquely identifies a crane configuration. The
valid equipment configuration and their associated short code
numbers for the crane can be found in the load chart manual of
the crane.

4 8-digit organization *Relates to the selected load chart.
number * Operating mode-dependent.

*Example: BXXX YYZZ

«Letter in first position = calculation basis for the load chart
(country or county specific). Example: “B” = DIN, BS 75%.

* Number combination “XXX” = crane type.

*4-digit number block “YYZZ” = respective operating mode;
whereby YY = main geometry status; ZZ = accessory
geometry status.

5 Page number *Relates to the currently displayed part of the load chart.
» Separated from the organization number with “.”
* The total number of pages in this load chart is in parentheses.
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4.2.2 Display area of load chart values

1 Telescopic boom lengths

2 Icon “Boom radius”

3 Load value field

4 Reeving number of hoist
rope

5 Main boom angle or
accessory angle*

6 Line for special displays

*In [m] or [ft].

Maximum of 7 columns per display page.

*Displayed as the horizontal axis of the load value field.

* Operating mode-dependent.

*In [m] or [ft].

*Maximum 9 lines of boom radius values.

*Vertical axis of load value field.

» Columns under the telescopic boom lengths and in the lines to
the right of values for the boom radii.

*Load values depending on boom length and radii.

*n
n = Reeving number of the hoist rope between the boom head
and hook block, in order to be able to lift the maximum load in
the corresponding load chart column.

Note:

If a load value in the column exceeds that of a load that can be
lifted with the maximum possible reeving, then there is an
exclamation mark beside the reeving number (“!”). This
exclamation mark indicates that special equipment is needed to
lift this load.

*In[°].

+In the line “xx” the main boom and accessory angles are listed.
These must be set in order to be able to lift the load values in
the corresponding load chart column.

Note:

The line “Accessory angle” is visible only in the TNZK / TVNZK
operating modes. The number of lines for the boom projection
values is thereby reduced by 1 line.

+If a load chart consists of more than seven columns, it cannot
be fully displayed because of the size of the monitor. In that
case, marking arrows in the first or the seventh field indicate
that there are additional columns to the left or right of the
displayed chart. They can be shown by pressing the key E1 or
the key E2.

As supporting information, the currently selected column
number and the number of columns in the chart are shown.
e.g. 1 (27) means the first of 27 columns.

*Note:

Using the key combination SHIFT and E1 or SHIFT and E2,
you can, where possible, scroll left or right by seven load chart
columns (corresponds to 1 page). The marking for selecting

a telescope target is placed in the centre.

*
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7 Extension condition of
telescopic sections

8 Mark for selecting
telescope target

*In percent [%].

* The first column contains the “boom length” icon [%].
Next to that are 5 lines for the extension condition of the
telescopic sections. The number in the symbol column
describes the corresponding telescopic section (highest

number = outermost telescopic section). The value in the boom
length column displays the extension condition of the telescope

in percentages, which must be maintained for the
corresponding boom length.
The status indicator “+” next to the percentage boom status

value means that the corresponding telescopic section must be

pinned.
The status indicator

next to the percentage boom status

value means that the corresponding telescopic section can be

telescoped up as far as the percentage value of the boom
status under load (as in the load chart).

* The special function key E1 or the special function key E2 can
be used to move the mark to the left or right. (see chapter 4.05,

“Crane operation - Automatic telescoping”)
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4.2.3

The function key line

The function key line consists of function keys F1 to F8 and the function key icon bar above it. The
function keys correspond to the various function key icons above them.

Various functions are indicated by the function key icons, or they may refer to the following changes:
— Operating mode

— Set up condition

Not all function keys have to be assigned icons on the LICCON monitor. This depends on the program
selection.
Pressing a function key changes the appearance of the icon above, its meaning, or its textual content.

F1 Vertical paging *Depending on the size of the monitor, up to 9 load chart lines
can be displayed at once. If a chart consists of more than 9
lines, the display is spread over several pages. When pressing
a key, the next page of the load chart will be displayed, and the
number of the current page in the “general information line” will
be counted up by 1. When the last page is reached, page 1 will
appear again after pressing the function key F1.

F2 Support base * Add or turn off the support base for the assembly / disassembly
of the crane (if present).
*Example:
2.34 x 3.3m.
F2 Main geometry status * Options for setting the different main boom operating modes of

the crane (if available). The types are described by
abbreviations and length data in the icon.

*Example:
T for Telescopic boom.
SHIFT and F2 * Previous main boom (if present).
F3 Accessories * Options for selecting the different accessory types of the crane

(if present). The types are described using abbreviations, angle
and length data in the icon.
*Example:
“K 0°” 10.8 m for the crane operation with folding
jib* assembled at an angle of 0° on the telescopic boom, length
10.8 m.
*Note:
Pressing the function key F2 and/or the function key F3 deletes
all data related to the operating mode and configuration data
from the monitor and sets the short code in the general
information line to “CODE >7?77<”.
* Operating mode dependent data:
* Telescopic boom length icon for the general information line.
*Length units and weight units.
*Load chart organization number.
*Boom radius icon.
* Telescopic boom lengths.
* Telescopic boom length icon in area “Telescopic part
extension status in percent [%]".
*Percentage telescopic section extension with status
indicator.
» Configuration dependent data:
*Numbering of current page number and total number of
pages in load chart.
*Radius values in length units.
*Load values in weight units.
SHIFT and F3 *Previous accessory status.
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F4 Counterweight
(superstructure)

F5 Central ballast (chassis)

F6 Slewing range -
Superstructure
F7 Hoist rope reeving

SHIFT and F7
F8 Function key

* Adjustment option for the current counterweight, which must be
on the superstructure in order to achieve the values in the
current chart.

*Example:

“22 t” = total counterweight of 22 t.

+ Adjustment possibility for current central ballast, which must be
on the chassis in order to obtain the values in the current chart.

* Example:

“0t” = central ballast of 0 t.
“15.0 t” = central ballast of 15.0 t.

+ 360° working range: Unlimited rotation is possible.

+0° working range: Toward the back (locked).

* Option to set the number of hoist rope strands in order to reach
a particular lifting capacity.

The displayed number of hoist rope strands (reeving) in the
icon will be increased with every keystroke by one counter, up
to a fixed maximum value for the respective operating mode.
After that the count restarts from a fixed minimum value.

If the set value is still within the minimum and maximum values
when switching to another operating mode, it remains valid.
Otherwise it will be set to the minimum value for the new
operating mode.

* After a “cold start” (for example, loss of data in the memory),
the display of the hoist rope reeving is at “0”.

*Reduce the reeving number by 1

+ Confirmation of selected equipment configuration.
Prerequisites:

The configuration mode setting must be completed, i.e. a valid
short code is displayed and load capacity values are in the
chart field.

The external conditions for this configuration state, if specified,
must be fulfilled (e.g. locking the superstructure).

In the configuration state so far, the crane must not be loaded
to more than 20%, and the load on the hook must not be
greater than 0.5 t. Switching to the “Crane operation” program
can otherwise only be done using the program key P1. In that
case, the newly entered equipment configuration is not
accepted.

If the crane is equipped with sliding beam monitoring*, the
sliding beams must be extended to the support base specified
in the selected load chart.

If these preconditions are met, then the “O.K.” key confirms that
the chosen configuration state and the selected reeving are
correct and transfers the parameters to the “Crane

operation” program.

Note:

Make sure that after switching to the crane operating screen,
the chosen configuration state (short code) and the hoist rope
reeving(s) have been accepted.

* Display of operating errors from the “Configuration” program.
Operating errors caused by the “Configuration” program are
displayed in the icon above the function key F8 and in the error
line for about 5 seconds. If the function key F8 is pressed
within 5 seconds, the program will switch automatically to the
error determination screen in the test system and the error
documentary will be displayed. The operating error will not be
saved.

Operating errors are shown at the top of the error line.

196

LIEBHERR 4.02



4.02 LICCON computer system 027767-00

blank page!

4.02 LIEBHERR 197



027767-00 4.02 LICCON computer system

f N LIEBHERR

- N 7((18(]9

I e o CODESRE<BME Y77 204D 151 6
m
¥ " 45,0045,0(48,8 5,0(15,2119,0|22,7
10,0 15,6 14,1 13,2 10,7 19,0 12,3 5,0 1 2113
12,0 15,0 13,2 12,5 10,1 20,6 12,3 5,7
14,0 13,6 12,4 11,8 5,5 12,3 5,5
15,0 12,4 11,7 11,1 5,0 12,3 5,5 0 P
18,0 10,7 10,8 10,3 5,6 5,5
20,0 5,7 5,5 5,4 5,1
22,0 7,5 5,5 5,2 7,5
24,0 3 7,7 71 3
26,0 5,0 5,6 5,2 5,1 Elh
¥ n ¥|¥ 3 k(% 2 ¥|¥ 2 ¥|%x 2 ¥|¥ 3 kx| 2 ¥|¥ 2 %
4809 | K v >
® +| B F| % | 0| 8+ & -] @ - &
% +| @ +| % +| 100 | 4 -| 4 +| 4 +
9 +| % +| % +| 100 + 0+ 0+ 0+ S
9 +| % +| % +| 100 + 0+ 0+ 0+
% A 0+ 0+ 0+

v i[ =R

SHIFT F1 F2| |F3 F4 F5| (F6| |F7| |F8| |ENTER

o A] |@||H]|<%
Ol BB

H c D
711819
4|15 6

A_
1 21 3
0 P
¥ N ®
PO P1 P2
P— X[l
P3 P4 P5
OO
P6 P7 P8
E—<|[>]I®
E1 E2 E3

B102848

198 LIEBHERR 4.02



4.02 LICCON computer system

027767-00

4.2.4 Other operating elements
A Keypad

P Program keys

C Input key “ENTER”

D Bypass key button
E Horizontal paging

H SHIFT key

* Pressing the keypad deletes all operating mode and equipment
configuration dependent data from the monitor.

*The keys 0 to 9 on the keypad can be used to enter the short
code directly into the LICCON monitor.

*The key P and the key . have no function in the
“Configuration” program.

* Selecting from the individual programs. The settings in the
Configuration program are discarded, and the equipment
configuration and reeving most recently confirmed with the
0O.K. key will continue to be used.

A program currently running cannot be called again using its
program key.

+ Confirmation of input both for short codes and for any change
in the equipment configuration using the function keys.

» Key Enter after entering the short code, the code is searched
for in all stored load charts. If the matching load chart has been
programmed, it will be displayed in full. Otherwise there is an
error message in the form of “???7?” in the second part of the
organization number, and the acoustic signal “horn” sounds.

* Pressing Enter key after a changing the operating mode using
the function key F2 and the function key F3 searches for this
operating mode. If successful, sets its first equipment
configuration and displays the load chart and its short code. In
case of an error, the short code display remains at “CODE
??7?7?”, the organization number is displayed as “axxx???”, and
the acoustic signal “horn” sounds.

* Pressing Enter key after a change in the configuration status
using the function key F4, the function key F5 and the function
key F6, displays the load chart (if the chart exists) plus the
short code on the LICCON monitor. In case of an error, the
short code display remains at “CODE ????” and the acoustic
signal “horn” sounds.

*Has no function in the “Configuration” program.

*The E1 and E2 keys only have a function if this is indicated in
the “special displays line”.

If a load chart consists of more than seven columns, the first
display of the configuration state only shows columns 1 to 7.
The double arrow at the right edge of the line points to
additional columns in either direction. If the cursor touches an
edge with arrows, the next movement in this direction will
display the next three chart columns. The cursor will then be
automatically returned to the middle.

* For example Supervisory function.
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5 “Crane operation” program

The LICCON program “Crane operation” assists the crane driver by displaying clearly on the monitor
the data needed for operating the crane. An acoustical signal accompanies all critical displays.
Depending on the equipment, a range of other icons may also be turned on as additional displays,
either as required by the crane operator, or automatically in the event of a problem.

It also alerts the crane operator to imminent overload conditions. In the event of overload and many
error conditions, which could be hazardous, the system shuts off.

The monitor is divided into six areas in the “Crane operation” program:

— Crane geometry and load information 5.1

— Alarm functions 5.2

— Special functions 5.3

— Monitored auxiliary functions 5.4

— Winch display 5.5

— Function key line 5.6

@ Note
Note
» The monitor illustrations in this chapter are only examples. The numerical values in the individual
icons and charts do not have to necessarily match the crane exactly. The configuration of the

LICCON monitor with icons is only descriptive.
» In actual crane operations, an identical icon display will not appear!
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5.1 Crane geometry and load information

1 Icon “Maximum load”
1.1 Reeving number of hoist
rope

1.2 Maximum load according
to load chart and reeving

2 “Current load” icon
2.1 Current load

*In [t] or [Ibs].

*n = reeving number of hoist rope that is reeved at the pulley
head selected via the load chart (previously selected in the
“Configuration” program).

*In [t] or [Ibs].
* It depends on:

* The selected operating mode.

* The selected configuration (load chart).
*The boom radius.

* The hoist rope reeving.

*Note:

“?? 7.7 if avalue in the load chart cannot be accessed, for

example because the crane is not within the load chart

range, or one or more sensors are missing or so defective,

so that the radius cannot be calculated.

*In [t] or [Ibs].

* Actual load display = load in [t] or [Ibs] that is currently
suspended from the crane hook.

* Display of the calculated total load including the weights of the

support, the lifting and / or the attachment equipment.

By using the function “tare” (see description of function key
F7 in section “Function key icon line”) the display can be
changed over to display the net load. In addition, the word
“net” appears in the icon, the unit of weight is then shown
directly next to the load icon.

*Note:

“? ? ? .7 is displayed if one or more sensors are missing or so

defective that the current load cannot be calculated.
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3.1

3.2
3.3

3.4
3.5

3.51

4.2

“Dynamic utilization bar
display” icon

8-digit organization
number

Short code

Utilization scale

Utilization bar of crane
Engine RPM

Engine RPM lock

Icon “Boom radius”
Radius

Main boom angle to the
horizontal

+ |Identifies the type of load chart that has been selected and the
operating mode.

* |dentifies the selected equipment configuration.

» Marking from load of 90%: Advance warning.

*Marking at 100% load: STOP shut-off.

* According to load chart and reeving.

*In [rpm].

*Note:
“?77?7?" is displayed for an invalid RPM value (for approximately
10 seconds). A fixed RPM is set in the event of a problem. The
digital display blinks, and an error message is displayed.

* The engine RPM can be locked on the master switch. If the
engine RPM has been locked, the icon “+” appears behind the
RPM display.

*In [m] or [ft].
Identifies the horizontal center of gravity distance of the load
(on the load hook selected by the operating mode) from the
center of rotation of the superstructure, measured on the
ground. This also takes into account the boom flexation due to
its own weight and the suspended weight of the load.

*Note:
“? ?? .7 is displayed, if geometrical data or sensor values are
missing, so that the radius cannot be calculated.

*In [°].

*Note:
“? ?? .7 is displayed, when the geometrical data or the
sensor values are missing, so that the main boom angle cannot
be calculated.
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5
5.1
5.2

5.3

5.3.1

5.3.2

5.3.3

6.1

6.2

Icon “Main boom length”

Length of main boom *In [m] or [ft].

Extension condition of *In [%].

individual telescopic Order: Telescope 1 to telescope 5 from left to right.

sections

TELEMATIC * Special functions in “Crane operation” program.
Note:
In the “Main boom length” icon all the information required is
displayed to enable an experienced crane operator to
telescope the telescopic boom to a desired length without
switching to the “Telescoping” program.

Preselected telescoping

target reached

Nominal deflection *Request: Telescope in = down arrow.

direction of master * Request: Telescope out = up arrow.

switch

Error in system

Icon “Pulley head
height”
Pulley head height *In [m] or [ft].

* |dentifies the vertical distance from the crane base to the
selected pulley head axle, to which the displayed maximum
load applies.

*Note:

“?? 7.7 is displayed, when the geometric data or the sensor
values are missing, so that the pulley head height cannot be
calculated.
Angle of hydraulically *In [°].
adjustable folding jib * The display is in the form of the relative angle between the
(TNZK)* telescopic boom head and the folding jib.
*Note:

“?? 7.7 is displayed, when the geometry data or the sensor
values are missing, so that the angle of the hydraulically
adjustable folding jib cannot be calculated.
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5.2 Alarm functions

The limit ranges of the crane movements are monitored. The crane operator is alerted that the limits
are reached by fading in of the following blinking icons.

5.2.1 Boom limitation

2 |con “Boom limitation” * The Iuffing range of the boom is limited both upwards and
downwards. This symbol appears if an end-position determined
by the load chart is reached when luffing the boom, or when
luffing up the boom is disabled by a proximity switch.

Shut off of upper / lower limit angle

2.1 Arrow pointing up * The arrow shows that the main boom was shut off because it
triggered the upper limit. During telescoping operation the
icon 2.1.1 is shown on the LICCON monitor.

If the folding jib is attached and configured, the arrow remains
unchanged however the icon 2.1.2 is shown on the LICCON
monitor.

Note:

Luffing down the main boom is still possible.

2.2 Arrow pointing down * The arrow shows that the shut off of the main boom was due to
triggering the lower limit. During telescoping operation the
icon 2.2.1 is shown on the LICCON monitor.

If the folding jib is attached and configured, the arrow remains
unchanged however the icon 2.2.2 is shown on the LICCON
monitor.

Note:

Luffing up the main boom is still possible.

Shut-off Steep boom*

2.3 Double arrow pointing up * The double arrow indicates that the proximity switch on the
turntable has shut off the main boom and folding jib. During
telescoping operation the icon 2.3.1 is shown on the LICCON
monitor.

If the folding jib is attached and configured, the arrow remains
unchanged however the icon 2.3.2 is shown on the LICCON
monitor.

Note:

Luffing down the main boom is still possible.
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5.2.2 Hoist top limit switch HES1 and HES4*

3 Icons “Hoist top on *In order to prevent the crane from being operated without hoist
HES1/HES4*” limit switches (HES), the minimum hoist limit switch
configuration is continuously monitored. Four hoist limit
switches are possible.
An “operating error” is issued if a movement, which is shut off
by the hoist limit switch, is actuated anyway.
A “system error” is issued if a obligatory bus sensor is missing
or an active bus sensor is defective.
3.1 HES1 * Location: Telescopic boom head, right.
Bus address: 28
Switch: -S930.
* The icon appears if:
* The hook block moves against the HES1 at the right
telescopic boom head.
*HES1 is not active, although it must be present on the bus.
*HES1 has an internal error.
*Note:
The crane movements spool up hoist winch, luff down
telescopic boom and telescope out the telescopic boom are
shut off.
3.2 HES4* * Location: Telescopic boom head, left* or boom nose*.
Bus address: 24
Switch: -S931.
* The icon appears if:
* The hook block runs against the HES4 at the left telescopic
boom head* or on the boom nose*.
*HES4 is not active, although it must be present on the bus.
*HES4 has an internal error.
*Note:
The crane movements spool up hoist winch, luff down
telescopic boom and telescope out the telescopic boom are
shut off.
The HES4 must be plugged in in operation mode “Boom nose”.
3.3 HES1 and HES4* * The icon appears when icon HES1 3.1 and HES4 3.2 appear
simultaneously.
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5.2.3 Hoist top limit switch HES2* and HES3*

4 “Hoist top at HES2* /
HES3* ”icons .

4.1 HES2*

4.2 HES3*

*In order to prevent the crane from being operated without hoist
limit switches (HES), the minimum hoist limit switch
configuration is continuously monitored.

An “operating error” is issued if a movement, which is shut off
by the hoist limit switch, is actuated anyway.

A “system error” is issued if a obligatory bus sensor is missing
or an active bus sensor is defective.

* Location: Single folding jib* or auxiliary boom*.

Bus address: 27
Switch: -S940.

* The icon appears if:

* The hook block moves against HES2 on the single folding
jib* or on the auxiliary boom®*.

*HES2 is not active, although it must be present on the bus.

*HES2 has an internal error.

*Note:

The crane movements spool up hoist winch, luff down
telescopic boom and telescope out the telescopic boom are
shut off.

The HES2 must be plugged in in operation mode “Single
folding jib” or “Auxiliary boom”.

* Location: Double folding jib*

Bus address: 26
Switch: -S945

* The icon appears if:

* The hook block moves against the HES3 on the dual folding
jib*.

*HESS is not active, although it must be present on the bus.
*HES3 has an internal error.

*Note:

The crane movements spool up hoist winch, luff down
telescopic boom and telescope out the telescopic boom are
shut off.

The HES3 must be plugged in in operation mode “Dual folding
jib”. If this is not the case, an “LMB STOP” is triggered and an
operating error message is also transmitted.
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5.2.4 Load chart capacity, exceeded, working range limitation*

5 “Advance warning” icon

5.1 Load chart utilization * The current load chart utilization is calculated from the “current
load” and the “maximum load according to the load chart and
the reeving”. The icon “Advance warning” appears, if the
current load chart capacity exceeds the (90%) limit
programmed in for advance warning.

5.2 Engine monitoring «If a warning event occurs in the engine monitoring system, the
“Engine monitoring advance warning” icon is displayed on the
LICCON monitor.

6 Icon “STOP”
6.1 Load carrying capacity *The “STOP” icon is displayed if the load chart load (“current
exceeded load” > “maximum load according to the load chart and the
reeving”) exceeds the 100% mark.
*Note:

All crane movements that increase the load momentum are
shut off.

6.2 Engine monitoring +If a STOP event occurs in the engine monitoring system, an
automatic switch-over (from the program “Operation”,
“Support” or “Telescoping”) is activated into the program
“Engine monitoring”.

6.3 Working range «If a programmed working range limit* is reached, this condition

limitation* is indicated by the STOP icon Working range

limitation* 6.3 instead of the standard icon “LMB-STOP” 6.1 is
displayed.
Note:
If an LMB-STOP occurs simultaneously, the STOP Working
range limitation* 6.3 icon continues to be displayed. The
LMB-STORP is identifiable if the load capacity bar exceeds
100% or if a maximum load of 0 t is permitted.
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5.2.5

Horn

7 lcon “Horn”

“Short horn”

Priority and “Horn off”.

* Acoustical signal.

* Sounds in addition to the optical display (for example, E:1TMS)
of detected operational errors, leading to interruption of a
movement, and application errors with error number (such as
sensor errors, which occurred due to insufficient sensor signals
or due to defective sensors).

“Horn” is a beeping sound of a duration of approximately 0.5
seconds, which is repeated in a second cycle.

* Operational errors are:

* Overload.

*Boom outside the angle range of the load chart.

*Boom outside radius range of the load chart.

 Extension condition of telescopic sections not in accordance
with the load chart.

*The following sensors are monitored:

*Hoist limit switch
*Length sensors

* Angle sensors

* Pressure sensors
*Wind sensor
Battery voltage

* Inductive sensors

* Sounds in addition to the visual display of error messages
without an error number and which do not lead directly to crane
movement shut off by the LICCON overload protection.

“Short horn” is a beeping sound of a duration of approximately
0.1 seconds, which is repeated in a second cycle.

* The following errors are monitored:

* Maximum permissible wind speed exceeded (only for
activated wind sensor™).

* Maximum or minimum support force exceeded (only with
active support force monitoring*).

« Crane load value for “caution” (90%) reached.

* The “horn” alarm has higher priority than the “short horn” alarm,
i.e. “horn” takes preference over “short horn”.

* The “horn”, as well as the “short horn” of the monitor may be
turned off by function key F8.

«If an operational error is present, press the function key
F8 again to automatically change into the error determination
screen of the test system. The error is displayed there in
documentary form.

*Note:

The “horn”, as well as the “short horn” immediately become
active again if an error recurs.
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5.3 Special functions
For special functions, see also chapter 4.04.

Q DANGER
Risk of fatal injury!

» All LMB overload protection shut downs and “hoist up” are ineffective in the assembly operating
modes!

» This can lead to life-threatening situations.

» The crane operator bears full responsibility for his actions and safe operation of the crane.

Note
@ » The various icons 1 are shown on the same position in the LICCON monitor, depending on the
operating mode.

5.3.1 Assembly operation

1.1 Assembly * The icon blinks:

*When the crane control is bypassed via the bypass key
button D.
Note:
The Operation program is locked, meaning, no other
program can be turned on via the program keys.
or

*When the crane control is bypassed in active shut off
(overload safety load moment limiter, “hoist top”) via the
bypass key button D.

5.3.2 Emergency operation

1.2 Emergency operation * The icon blinks during emergency operation: Key
without assembly switch -881 or plug -XNOT.S is activated. If the bypass key
button D is not switched to “assembly”.
Note:

The “Operation” program is not locked in this case.

5.3.3 Bypass of load moment limiter emergency operation*

1.3 Emergency operation and  * The icon blinks if:
assembly *“Assembly” is switched via the bypass key button D and
emergency operation is switched via the key switch -S81 or
plug -XNOT.S.
or
* The key button -S82 in the control cabinet was used to turn
on the “Load moment limiter bypass, emergency operation”.
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5.3.4 Fast mode (rapid gear)

2 “Fast mode” icon * The icon appears if rapid gear is enabled during a crane
movement.
* This is possible for the following crane movements:
«Lift / lower hoist gear 1.
«Lift / lower hoist gear 2.
* Luff up boom.
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5.4 Monitored auxiliary functions

There are several monitored auxiliary functions that can be displayed when required or automatically:
— Auxiliary functions for crane operation.

The monitoring of all auxiliary functions is always active, only the icons may be hidden. The icons of
the monitored auxiliary functions have their fixed place on the LICCON monitor.

5.4.1 Auxiliary functions for crane operation

Using the function key F3, you can show the icons for the monitored auxiliary functions. Since not all
icons of the auxiliary functions fit on one page (at maximum assignment), they are split over two
pages. The icons on page 2 (if available) can be shown with the function key F4.

Page 1:

Crane incline 1

Wind speed 2

Slewing range 4

Telescopable load 5

Page 2:
Not assigned.

If an error occurs in one or more of these monitored functions, this is displayed in the “Crane
operation” program, as follows:
* Monitored auxiliary functions turned off F3:
* Error in one function on page 1:
Icon is displayed on page 1.
« Error in one function on page 2:
Icon is displayed on page 2.
* Error in a function on page 1 and 2:
Icon is displayed on page 1 and icon for F4 blinks (= indicates an error in a function on
page 2).
* Monitored auxiliary functions turned on F3:
* No error:
Optional icons (optional) are displayed.
If there are also optional icons on page 2, the icon “change page” of the F4 key is activated
(= indication for switching option).
* Error in one function on page 1:
Icon has been previously displayed.
* Error in one function on page 2:
Icon “change page” blinks (= indication regarding an error of a function on the other page).
« Error in a function on page 1 and 2:
Icon is displayed on page 1.
Icon “change page” blinks (= indication regarding an error of a function on the other page).
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1 “Incline” icon * Display of the incline of the superstructure to the horizontal in
longitudinal and lateral direction. The display is graphic as well
as numeric.

1.1 Graphic part * The graphic display is in the form of a spirit level, with a moving

dot (small square) representing the air bubble. The center of
the dot shows the precise incline value.
1.2 Numeric part
1.2.1 Incline range *Value either 1° or 5°.
This value describes the distribution of the graphic illustration
and can only assume the two values “1°” or “5°”,
«If the incline is less than 1° in lateral direction and in
longitudinal direction, the level moves within the 1° range.
Note:
With the maximum deflection this corresponds to 1°.
«If at least one value exceeds the 1° limit, it switches to the 5°
range.
Note:
With the maximum deflection this corresponds to 5°.
* The range change is automatic.
1.2.2 Crane incline *In [°] in lateral direction.
* The double arrow shows the direction of incline:
*Double arrow to left = crane is inclined to the left.
*Double arrow to right = crane is inclined to the right.
1.2.3 Crane incline *In [°] in longitudinal direction.
* The arrow shows the direction of incline:
*Up arrow = crane is inclined to the rear.
*Down arrow = crane is inclined to the front.
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2 Icon “Wind speed” * The wind speeds are displayed in [m/sec.] or [ft/sec.]
depending on the units of measurement shown in the load
chart.

2.1 Icon “Wind speed” *In [m/sec.] or [ft/sec.].
2.2 Current wind speeds
2.2.1 Current wind speed WG *In crane operation with equipment / accessories: TK, TNZK.
*Note:

If several wind sensors are attached to the LSB bus, the
location of the wind sensor determines the corresponding
display in the icon “wind speed”.

The priority depends on the location of the wind sensor, from
“outside” (accessory) to “inside” (telescopic boom). The wind
speed of the “exterior” wind sensor is displayed in 2.2.1 and the
wind speed of the “interior” wind sensor is displayed in 2.2.2.
Note:

If only one wind sensor is installed and connected to the LSB
bus, the wind speed is displayed in 2.2.1.

2.2.2 Current wind speed WG «If two wind sensors are installed and connected to the LSB
bus, the wind speed of the “inner” wind sensor is displayed in
222

@ Note
Note

» If no wind sensor is connected to the LSB bus, “????” appears in the display.

2.3 Maximum permissible * With icon text “max:”
wind speed * The value depends on the operating mode and the equipment
configuration.
Note:

If access to a load chart is not possible, then the maximum
value starts to blink and the acoustic alarm “short

horn” sounds.

If the current wind speed value exceeds the displayed
maximum value, the maximum value starts to blink and the
acoustic alarm “short horn” sounds.

The crane movements will not be shut off!
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A\

4 Icon “Slewing range”

4.1 Maximum slewing speed

*V: [%]

* |dentifies the current (selected) “maximum slewing speed” of
the slewing gear with a fully deflected master switch, relating to
the maximum attainable slewing speed of the slewing gear at
a preselected speed of 100%.

This value may be selected in fixed percentage stages in the
LICCON program “Control Parameter”.

DANGER
Danger of accidents in case of excessive slewing speed!
» Make the preselection according to the specifications in the load chart.

4.2

421

4.3

431
4.3.2
433
4.3.4

4.4
441

4.4.2

Current superstructure
position*
Deviation direction

Status of lock between
superstructure and
chassis

Lock is static

Lock is blinking

Lock is static

Lock is blinking

Slewing gear operating
mode

Flexible slewing

gear* “freely rotating”
Flexible slewing

gear* “fixed”

*In relation to the main working direction “to the rear” (0 [°]).
Increases clockwise to a maximum value of 180°.
The arrow in front of the value indicates the deviation direction.
* Arrow to the right: Turn to the right.
* Arrow to the left: Turn to the left.

* Locking pin on top: Superstructure unpinned.

* Locking pin in intermediate position: Error.

*Locking pin bottom, £5° in length axle: Superstructure pinned in
length axle.

* Locking pin bottom, £5° not in length axle: Superstructure
pinned.
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5 Icon “Telescopable load” * This icon is automatically shown if “telescoping” crane
movement has been selected and the telescopic boom is still
pinned.

The weight unit [t] or [Ibs] defined in the load chart is displayed
in the icon, under which the selected telescopic section can still
be unpinned and then telescoped.

* The displayed value begins to flash and the acoustic alarm
“short horn” sounds, if the load on the hook is greater or if the
displayed value is “0”.

« If the telescopic boom is not pinned, the icon “Maximum
load” 1 shows the same value as the icon “Telescopable
load” 5 and the icon “Telescopable load” 5 no longer appears
automatically, but only after pressing the function key F3.
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5.5 “Winch display” icon

1 Icon “Winch2”

2 Icon “Winch 1”
2.1 Travelled distance

Sha X N
Sw=""n,

2.2 Direction of hook
movement

2.3 Length unit for hook path
display

* The meanings for the icons for winch1 and winch2* are the
same, and are explained at the icon “winch1” 2.

*In [m] or [ft].

From a zero point which must be determined.

* For a single operation with the reeving setting made in the
“Configuration” program: Completed hook path.

For parallel operation: Distance completed by hook block.

* The positions before the decimal point are displayed with up to
3 large digits. The digits after the decimal point are displayed
with small digits. (Also refer to the description of the function
key F1 and function key F2).

* A precondition for a correct display is that the value entered
equals the actual number of rope strands between the boom
head and the hook block.

If the set reeving does not correspond with the reeving of the
appropriate winch (for example, winch on the boom nose at

a set load capacity table for the main boom), the correct block
travel can be calculated from the displayed hook travel as
follows:

Legend:
* Sy = correct hook path
* Sy, = displayed hook path
*n, = selected reeving
*n, = actual reeving
* The hook path calculation only works accurately if the load is
suspended freely and is not luffed during the lifting procedure.
Not taken into account are flexation and rope expansion.
*Note:
The length display (hook travel display) is only accurate and
the layer sheer is only taken into account correctly if the winch
has been calibrated and no interruptions of the CPU power
supply have occurred (cold start). The hook travel display is
calibrated by spooling the rope up or out until the calibration
switch reacts.
The arrows on the length value show the direction of the hook
movement in relation to the zero point:
* Arrow pointing up: Hook has moved upward from the zero
point.
* Arrow pointing down: Hook has moved down from the zero
point.
*In [m] or [ft].
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2.41
2.4.2
243
244
245

25
2.6

Winch status display
Spool out

Spool up

Spooled out.

Spooled up

Winch is deactivated or
unplugged

Winch icon

Winch number with
master switch number
and master switch
operating direction

* There are five winch status icons (all flashing):

* Spooling out is blocked.

* Spooling up is blocked.

* Spooling up and spooling out are blocked (via “Control
parameter” program).

*Note:
If no winch status icon appears, the activated winch is inactive
and is neither spooled up nor spooled out.

* (With rope end for winch status icon).

*Example: 1:1Y
First digit: Winch number.
Second digit: Master switch number.
Letter: Master switch operating direction.
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5.6

5.6.1

The function key line

The function key line consists of function keys F1 to F8 and the function key icon bar above it. The
function keys correspond to the various function key icons above them.

The function key icons may trigger a function or they may change their appearance when a key is
pushed (function keys) and thereby their definition.

Not all function keys must have assigned icons. This depends on the “active” program selection.
Pressing a function key changes the appearance of the icon above, its meaning, or its textual content.

Note
» The function key icons F3 to F6 have different assignment in the programs “Crane operation” and
“Driving mode superstructure”.

Crane operation

F1 Function key + Zero point for hook travel display winch2.

* Pressing the function key F1 causes the “set winch display to
zero” icon to appear, i.e. the winch2 hook path display in the
winch icon above is set to “000.00” when the key is pressed.
The path measurement begins here.

F2 Function key » Zero point for hook travel display winch 1.

* Pressing the function key F2 causes the “Set winch display to
zero” icon to appear, i.e. the winch1 hook path display in the
winch icon above is set to “000.00” when the key is pressed.
The path measurement begins here.

F3 Function key * Turn monitoring icons on / off.

* The function key F3 can be used to turn all the monitored
auxiliary functions in the crane on or off.

* The appearance of the icon changes according to the
condition:

*“Thick border” = auxiliary function icons turned off.
*“Thin border” = auxiliary function icons turned on.
* See also section “Monitored auxiliary functions”.
F4 Function key » Change monitoring page (if present).
See also section “Monitored auxiliary functions”.
F5 Function key *Not assigned.
F6 Function key *Not assigned.
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F7 Function key

F8 Function key

* Taring.

*When the function key F7 is pressed, the actual load display is
set to “zero”. At the same time, the word “net” appears in the
icon of the actual load display. This function, for example,
makes it possible to eliminate the weights of the hoist rope,
load carriers, lifting and attachment equipment and only display
the weight of the load that must be lifted (net load).

If the taring is cancelled, the word “net” disappears from the
icon “Actual load display” and the gross load value is displayed.

* Taring is cancelled by one of the following three actions:

* Pressing the function key F7 again.
* Telescoping the boom by more than 3 LE (dm or 1/10 ft.).
« Luffing by more than £4°.

* Turn off horn / error diagnostics.

* Turn off the acoustic warning.

The “horn” and “short horn” acoustic warnings can be turned off
by pressing the function key F8.
A new error turns the acoustic warning on again.

* Error message in “Horn” icon.

If a system, application or operating error occurs, an error
message appears in the “Horn” icon (refer to illustration 1).
Example: E:OEAM1

By pressing the function key F8 twice, the acoustic warning is
turned off and the “Test system” program switches to the error
determination screen where the error is documented.

* Special function “Horn” icon.

A special program is available for crane acceptance in the
LICCON computer system. This program is blocked after
completion of crane acceptance. If an additional marking is
displayed in the “Horn” icon (talons along the upper margin,
see illustration 2), this means that the acceptance program is
not yet blocked. Contact LIEBHERR Service immediately.

In order to prevent error functions, access to the special
program is only permitted for trained LIEBHERR
personnel.
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5.7 Other operating elements

The following functions are assigned to the other operating elements of the display and operating unit
of the LICCON computer system in program “Crane operation”.

A Keypad *Keys “0” to “9” and “P” have no function in the “Crane

operation” program.

«“SHIFT " and “.” keys
Using key “.”, the so-called test pattern function is turned on
and off, meaning that all available symbols appear on the
monitor with an incorrect display value.
Note:
The monitored auxiliary functions, however, must be opened
on the desired page if they are to appear in the test pattern.
The test pattern display may be held by pressing the
“SHIFT ” key and “.” , otherwise the normal crane operating
pattern will appear after 10 seconds or after again pressing the
key “.”.

P Program keys * The program keys are used to select individual programs.
However, the appropriate program-specific features (for
example, switching from “configuration” to “crane
operation” using the “O.K.”) must always be observed.

Note:

A program currently running cannot be called again using its
program key.

The programs may only be called up with their program key, if
the bypass key switch “assembly” is not in the

“assembly” position.

C Input key “ENTER” *No function in “Crane operation” program.
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D Bypass key button

The bypass key button has two positions:

* Operating position (self-retaining).
Crane is in normal operation.
* Position to right (touching):
The hoist limit switch and the LMB shutoff are bypassed.

*Bypassing the overload protection:
If the maximum permissible load moment is exceeded, the
LICCON overload protection turns off all crane movements that
increase the load moment. This shut-off can be bypassed by
the bypass key button D in the “right touching position”.

DANGER
Increased accident risk when bypassing the overload protection!

If the overload protection is bypassed, there is no further protection against crane overload!

All LICCON overload protection displays remain functional.

It is only permitted to bypass the overload protection during assembly or in emergencies!
The bypass key button D should only be operated by persons aware of the consequences of

>

>
>
>

bypassing!

Bypassing overload protection may only be done if the crane supervisor is present and with

utmost caution.

Crane operation with overload protection bypassed is prohibited!

*Bypassing the hoist top shut off.
If the hook block touches the hoist limit switch weight during
the upward movement, the hoist limit switch reacts. The crane
movements “Spool up winches”, “Luff telescopic boom
down” and “Telescope out” are shut off. The shut off can be
bypassed by the bypass key button D in the “right

touching” position.

DANGER
Increased accident risk when bypassing the overload protection!

When bypassing the hoist top shut-off, there is a risk that the hook block may be pulled against the
pulley head when continuing to lift or luffing down the boom. This may damage the pulleys and cause
the loads to fall!
The hoist up shut-off must only be bypassed if the crane supervisor is present, and with the help
of a “guide”. The guide must be in direct contact with the crane operator and must continually
monitor the distance between the hook block and the boom head.

Carry out all crane movements with maximum care and minimum speed.

>

>

E Special function keys

H “SHIFT” key

* Monitor brightness adjustment (see section “Control elements
of the LICCON computer system”).

» Second level key assignments.
“SHIFT” and “P0”: Program call up for engine monitoring.
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6.1

6.2

“Telescoping” program

The telescoping screen shows the crane operator the pinned state of the telescopic boom, the
position of the individual telescopes and the extension state of the telescoping cylinder, in full dynamic
graphics (refer to chapter 4.05 “Crane operation”).

Starting the program
» Press program key P4.
or

m Automatic start from “Crane operation” program when telescoping target (A!) 9.1 is reached and
telescoping at master switch.

User interface
For a description of icons 2 to 7, see section “Alarm functions” in the “Crane operation” program.

2 Preventing further *Based on exceeding the expected load in the unpinned state.
telescoping processes in *Note:
relation to the telescoping This is the same program-specific illustration of the same topic
cylinder as in section “Telescopable load”.
3 Icon “Hoist top” on HES1
and / or HES4
4 “Hoist top” icon at HES2
or HES4
Icon “Advance warning”
Icon “STOP”
Icon “Boom radius”
Radius *In [m] or [ft].
Main boom angle to the *In [°].
horizontal
8 Icon “Stylized illustration
of the telescopic boom”
8.1 Current extension *In [%].
condition of telescopes 1
-5
8.2 Current extension *In [%].
condition of telescoping
cylinder
8.3 Display of actual load and < In [t] or [kips] and in [%].
utilization of crane in
percentages
8.4 Engine RPM *In [rpm].

N
Mo No o
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9.1

9.2

9.3
10

101

10.2

11
F1
F3
F4
F5
F6
F7
F8

“Automatic telescoping
mode” icon
Preselected telescoping
target reached

Nominal deflection
direction of master
switch

Error in system

Icon “Selected
telescoping targets of
telescopes 1 -5”
Telescope 1 - 5 target
selection

Blinking marker (arrow)

Function key line
Function key
Function key
Function key
Function key
Function key
Function key
Function key

Request:
* Telescope in = down arrow.
* Telescope out = up arrow.

* To the selected telescoping target.
* As a warning in the event of incorrect operation, target already
reached, or enter new target.

* Switch between automatic operation and manual telescoping.
* Telescope 1 target selection.
* Telescope 2 target selection.
* Telescope 3 target selection.
* Telescope 4 target selection.
* Telescope 5 target selection.
*Press once:
Turn the acoustic signal off.
* Press twice:
Fields that are displayed visually in the “Horn” icon are
automatically displayed in the error determination display.
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71

“Control parameter” program

The “Control parameter” program offers the following possibilities:

Preselection of maximum slewing gear rotation speed.

Selection between “freely rotating slewing gear” and “fixed slewing gear”.

Preselection of the maximum winch rotation speed and activation / deactivation of winch 1 and
winch 2*.

Preselection of the telescopic boom maximum luffing speed.

The assembly and bypass switches are monitored during the “Control Parameter” program. If one of
these switches is activated during the program, the system immediately switches back to the “Crane
operation” program.

DANGER
Risk of accident!
» Never change the maximum speeds or the activation / de-activation of the winches during a crane

movement.

Starting the program
» Press program key P6.
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7.2 User interface

1

Crane type

2 Selector

3.2

3.21

3.2.2

4
41
4.2
4.3

4.4
441
4.4.2

4.5

5

6 Value field with selector

7
F2
F4
F5
F7

F8

8
9
E1
E2

Icon “Slewing gear”
Icon “Maximum slewing
speed”

Slewing gear operating
mode

Flexible slewing gear
“freely rotating /
coasting”

Flexible slewing gear
“fixed”

Icon group “Winches”
Winch 1

Winch 2

Selector

Winch icon

Winch activated
Winch deactivated
Speed

Icon “Maximum luffing
speed”

Function key line
Function key
Function key
Function key
Function key

Function key

Input key “ENTER”
Special function keys
Special function key
Special function key

* Double arrow pointing down.
*For selecting icons.

oV i1 [%].

» Changing operating mode using the function key F2 (see chap.
4.05, “Crane operation”).

*Right arrow.
* For selecting winches.

*In [%].
 See value field with selector.
*Vinaxin [%].

* The percentage values relate to the speed with maximum
deflection of the manual control lever, always in relation to the
maximum achievable speed of the drive, with 100%
preselected speed. Five stages may be preselected.

* Operating mode selection for slewing gear®.

*Winch selection.

+ Activation and deactivation of selected winches.

* Selection of percentage value for respective speed in value
field.

 Switch back to “Crane operation” program and transfer
parameters.

* Transfer selected speed setting to the preselected functions.

*Moves the selector 2 for selecting icons to the left.
* Moves the selector 2 for selecting icons to the right.
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7.3 Changing the maximum rotation speed of slewing gear

Q DANGER
Risk of accident!

» Always adhere to the maximum speeds relative to the boom length and the operating modes
during crane operations with loads (according to load charts)!

» The greater the boom length, the heavier the equipment and the greater the load, the smaller the
set “maximum rotation speed”.

» Never deflect the master switch for the slewing gear to the stop at maximum load.

» Using the special function key E1 or special function key E2, select the icon “Maximum slewing
speed” 3.1.

Result:
— Selector (double arrow down) 2 appears above the icon.

P Select the maximum rotation speed in [%] with function key F7.
Result:
— Selector (arrow to right) 6.1 shows the selected percentage value.

P Use the “Enter” key 8 to confirm the selected maximum rotation speed.
Result:
— The value of the maximum rotation speed will be accepted.
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7.4 Winches

7.41 Changing maximum rotation speed
» Using the special function key E1 or special function key E2, select the icon group winches 4.
Result:
— Selector (double arrow down) 2 appears above the icon group.

» Using the function key F4, select the icon for winch 1 or winch 2.
Result:
— Selector (arrow to right) 4.3 shows the selected winch.

» Select the maximum rotation speed in [%] with function key F7.
Result:
— Selector (arrow to right) 6.1 shows the selected percentage value.

P> Use the “ENTER” key 8 to confirm the selected maximum rotation speed.
Result:
— The value of the maximum rotation speed will be accepted.

7.4.2 Activating / deactivating individual winches
In order to prevent unintentional activation of a winch that is currently not required, de-activate
individual winches.
» Using the special function key E1 or special function key E2, select the icon group winches 4.
Result:
— Selector (double arrow down) 2 appears above the icon group.

» Using the function key F4, select the icon for winch 1 or winch 2*.
Result:
— Selector (arrow to right) 4.3 shows the selected winch.

» Using the function key F5, activate or deactivate the selected winch.
Result: The winch icon in the icon changes the appearance:

— Winch icon crossed out = winch deactivated 4.4.2.

— Winch icon not crossed out = winch activated 4.4.1.
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7.5

7.6

Changing maximum luffing speed

» Using the special function key E1 or special function key E2, select the “Maximum luffing

speed” icon 5.
Result:
— Selector (double arrow down) 2 appears above the icon.

» Select the maximum luffing speed in [%] with function key F7.

Result:
— Selector (arrow to right) 6.1 shows the selected percentage value.

» Use the “Enter” key 8 to confirm the selected maximum luffing speed.

Result:
— The value of the maximum luffing speed will be accepted.

Switching back to the “Crane operation” program
» Press function key F8.
Result:

— The parameters previously confirmed using the “Enter” key 8 will be accepted.
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8 The “Working range limitation” * program

A detailed description of operating range limitation can be found in the separate operating instructions
for “Working range limitation”.

8.1 Starting the program
» Press program key P7.

8.2 User interface

1 Icon “Limitation of pulley
head height”
2 |con “Radius limitation”
3 Icon “Slewing limit stop”
3.1 Right slewing limit stop
3.2 Left slewing limit stop
4 Icon “Edge limit with edge  +The limit function icons are shown crossed out if they are
and point selection” inactive.
5 Function selector * For selecting limiting functions.
6 Icon “Graphic display of
programmed limits”
7 Function key line

F1 Function key * Select point 1 or 2 of selected edge A or B.

F2 Function key * Selected edge A or B that is being programmed.

F3 Function key * The function selector is moved down by one limit function.
F4 Function key * The limit function selected with the function selector changes

its status. If previously active, it will now be inactive when the
function key F4 is pressed, and vice versa. An inactive limit
function is identified by a crossed out icon. If the function
selector shows a slewing limit to the left or the right, then both
limits will always be switched.

Note:

For the edge limit, only the preselected edge will be switched.
The edge that is not displayed can be active or inactive at the

same time.
F5 Function key « All limit functions become inactive.
F8 Function key + Exit the program and return to the “Crane operation” program.

8.3 Displays in “Crane operation” program

If a programmed working range limiter is activated, this condition is indicated in the “Crane
operation” program by an alternative STOP icon in the position of the normal LMB STOP icon (see
section “Alarm functions” in “Crane operation” program).

4.02 LIEBHERR 259



027767-00 4.02 LICCON computer system

7 | <, eenes

p — 7118]l9
Algz 45| DEL
A — 10(2]]3
I it I A
}{}{}{}{0 1/min;1808 90 EBHI‘[‘B‘HI‘N 130% ﬂ%ﬂ 3 EI 0 P
r A.0 ]

gg EH <:’-m',mfsmax: 11.1 I EEEE. E[]E] P‘;
0232 00" 5O I/m 5.0 | BRJI®
" " U° mpm 1@@1@@1@@1@@1@@ rie& ®
I | e ( 00d =3 | @B
i) A [ H Jlio

L\ U 0o
SHIFT | |F1| |F2| |F3| |F4| |F5| |F® ENTER @
f g : E N 7118]l9

& o ar | 50 &7

s 216 O @||| (e
L y T HydOil 1 2 3
SEEY S =
VN ®
ri2®
O |®

L\ /U O
SHIFT | |F1| |F2| |F3| |F4| |Fs| |Fe| [F7| [F8| |ENTER @

B198623

260 LIEBHERR 4.02



4.02 LICCON computer system 027767-00

9.1

The “Engine monitoring” program

In the “Engine monitoring” program, all relevant data for the engine are shown, such as engine oil
pressure, coolant temperature etc. In case of a problem, the system switches back automatically from
“Crane operation” or “Telescoping” programs.

Starting the program

The program starts automatically:

» Once if a STOP event takes place during crane operations (at least one master switch is deflected
or activated). The engine monitoring screen is displayed for 3 seconds and then automatically
reverts to the crane operating screen.

or

m At an advance warning, warning or STOP event during the start-up of the LICCON computer
system.

This is how you start the program on request:
In that case the engine monitoring screen is retained, and all load torque increasing crane

movements are locked or turned off.
P Press of the key combination SHIFT and P0 (Configuration).
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events

9.2 Possible engine monitoring advance warning, warning and STOP

Events

Advance

warning

Warning 5.2

STOP 6.2

Engine oil pressure (display value) missing

Erroneous engine oil pressure (display value)

Engine oil pressure warning active

Coolant / charge air temperature (display value) missing

Erroneous coolant / charge air temperature (display

value)

Coolant / charge air temperature warning active

Coolant level warning active

Hydraulic oil temperature (display value) too high

Air filter monitoring

Battery voltage (display value) missing

Erroneous battery voltage (display value)

Battery voltage not between 16 V and 36 V

Fuel reserve (display value) missing

Erroneous fuel reserve (display value)

Fuel reserve (display value) 5% or less

Fuel reserve (display value) 1% or less

Fuel reserve (display value) 0%

If the system automatically switches to the “Engine monitoring” program when an engine STOP event
occurs, there is an option for retaining the engine monitoring screen within 3 seconds (retaining the
engine monitoring screen is achieved by pressing the function key F1). Switch back to the crane
operating screen using the function key F8 (OK) or the program key P1 (Crane operation). If the
engine monitoring screen is not retained, then after 3 seconds the system switches back

automatically to the “Crane operation” program.
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9.3 Retaining the engine monitoring screen

The automatic change over to the engine monitoring screen can only take place from the “Crane
operation” or “Telescoping” programs.

If you confirm a monitoring event in the engine monitoring screen with the function key F8, then there
will be no automatic change over to the engine monitoring screen for the same event.

On switching back to the “Crane operation” program, the STOP icon 6.2 or the Advance warning
icon 5.2 appears. There is no indication about advance warnings in the “Crane operation” or
“Telescoping” programs.

Q WARNING
There is a danger of severe damage to the engine if STOP events are ignored!
If other programs are used for extended periods of time, for example the “configuration” or “test
system”, it is essential to switch occasionally to the engine monitoring screen in order to ensure that
no engine monitoring events have occurred, which could lead to damage or destruction of the engine.
P Switch over occasionally to the engine monitoring screen!

P Press function key F1.

Result:

— lcon frames are displayed with a thin border.

— All load moment increasing crane movements will be turned off or blocked.

» Press function key F8.

Result:

— System switches back to the “Crane operation” program.

— The block of the load moment increasing crane movements will be lifted.
— The warning or STOP icon is faded into the “Crane operation” program.
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9.4 Engine monitoring icons

9.41 Engine
10 Tank capacity

11 Oil pressure

12 Coolant / charge air
temperature
12.1 Coolant temperature
12.2 Charge air temperature
13 Coolant level too low
14 Air filter is dirty
18 Auxiliary function -
Battery voltage

19 Hydraulic oil temperature
19.1 Hydraulic oil temperature

9.5 Function key line

F1 Function key
F8 Function key
Function keys F2 - F7 are not used

*In [%].
Icon blinks the fuel reserve is less than 10%.

*In [bar].
Numeric display in icon blinks if the engine oil pressure is too
low.

*In [°C].

* Numeric display blinks if the coolant temperature is too high.

*Numeric display blinks if the charge air temperature is too high.

*lcon appears if the coolant level is too low.

*lcon appears if air filter is dirty.

*In [V].
Numeric display in icon blinks if the operating voltage is less
than 16 volts or above 36 volts.

*In [°C].

* Numeric display blinks if the hydraulic oil temperature is too
high.

* Retaining the engine monitoring screen.
+ Switching back to the “Crane operation” program.
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10 LICCON computer system in stand-by mode

10.1 Starting LICCON computer system in stand-by mode
There are two ways of achieving stand-by mode with the LICCON computer system.
Starting the LICCON computer system without engine:
» Turn the ignition key 319 to position “I” and leave it there.
Result:

— The LICCON computer system runs and the monitor shows the configuration screen, or
alternatively for a stop / warning / advance warning, the engine monitoring screen.

» Press function key F8 (O.K.).
Result:
— System switches to the “Crane operation” program.

Turning off the engine with the engine stop key:
» Press the button 317.

P Leave the ignition key 319 in position
Result:
— The engine is turned off.
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10.2 Active stand-by operation / alarm

The operating programs and the monitor displays function exactly the same as in the turn-on
procedure for the LICCON computer system with engine start (crane operation).

No crane movements are possible. If a crane movement is selected anyway, a message appears
on the LICCON monitor.

Example: Control turning shut off, the crane engine is not running.

The duration of the stand-by operation is 15 minutes, of which 3 minutes are the stand-by alarm.
Operating the LICCON computer system during stand-by operation automatically extends the
stand-by time.

» In stand-by operation no keys are pressed on the monitor.

Result:

— The stand-by alarm (horn) is reached after 12 minutes.

— This screen appears on the monitor; STANDBY (see illustration).

» Now press any key on the LICCON monitor.

Result:

— System switches back to the interrupted program.

— The stand-by time is extended by a further 15 minutes.

» During the stand-by alarm (Duration: 3 minutes) no keys on the monitor are pressed.

Result:

— The LICCON computer system shuts completely off. The shut off is announced by acoustical
signals 60 seconds in advance (short horn) and 30 seconds in advance (long horn). The power
supply of the LICCON computer system turns off.

— This screen appears on the LICCON monitor: CRT self test: ERROR: Host Interface:

Break! (see illustration) and the control lights 315, 316 and 317 blink. In this case, this is not an
error message from the LICCON computer system, the error message appears only on the
monitor because the connection between the monitor and the CPU is broken.

10.3 Start prevention

Starting the engine again after complete shut down of the LICCON computer system:
» Return the ignition switch 319 first to position “0”.

» Turn the ignition switch 319 to position “I” (note the preheating time).
» Turn the ignition switch 319 briefly to position “II”.

Result:

— The engine starts.
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1 Checks before starting up

Various checks must be performed before starting up.

1.1 Checking oil level and filters
» Check engine oil level.
» Check oil level in hydraulic fluid reservoir.
» Check filter on hydraulic tank.

1.2 Checking the fuel level

@ Note
Deaerate fuel system.

If the fuel tank has been run dry, always deaerate the whole fuel system.
» Do not run the fuel tank dry.

On the LICCON monitor, the amount in the tank is given in the form of a numerical display in percent
[%].
» Check tank contents on LICCON monitor.

1.3 Checking the coolant level

Q WARNING
Danger of injury due to scalding of the skin.

» Engine must be cold when performing coolant level check.

Fill coolant expansion tank up to overflow on filler neck.
» Check the coolant level.

1.4 Checking central lubrication system

The grease container must be kept filled with grease as specified in the lubrication chart, see chapter
7.05.
» Check the grease container.
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1.5

A\

Checking general condition of crane

DANGER
Risk of accident from falling parts!

>

Before raising the boom, check that there are no loose parts on the main boom and/or the
auxiliary boom, such as pins, safety springs or ice.

VVVVYVYYVYY

Check whether the crane is level.

Check that the toothed ring of the slewing ring connection is clean and greased.
Check the air supply to the oil cooler and water cooler.

Check that the side covers are closed and locked.

Ensure that there are no people or objects in the crane danger zone.

Make sure that the cable / rope drums and the limit switches are free of snow and ice.
Make sure that there are no loose parts on the superstructure or the telescopic boom.
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2 Crane operator's cab workplace

2.1 Adjusting crane operator's seat

The crane operator's seat can be adjusted to suit different body sizes.
Using the lever 302, adjust angle of seat.
Using the lever 302, adjust height of seat.
Using the button 303, adjust pneumatic lumbar support in lower part of backrest.
Using the button 304, adjust pneumatic lumbar support in upper part of backrest.
Using the manually operated lever 305 unlock the horizontal seat adjustment.
Using the lever 306, adjust the inclination of backrest.
Use the lock screw 323 to adjust the control station in longitudinal direction.
Using set screw 325, adjust angle of arm rests.
Using the lever 326, adjust height of the arm rests.

VVVVVVVYVYY
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2.2

2.21

2.2.2

2.3

24

241

24.2

Footboard

In order to make it easier for the crane operator to enter and leave the crane, the crane cab footboard

can be extended or retracted.

When you have finished working with the crane, retract the footboard again and secure it in the end

position.

Extending footboard
» Swivel left armrest upwards.
» Pull locking 313 and operate button 346 on top.

Result:
— Footboard is extended.

» Release locking 313 as soon as the footboard extends.

» Extend the footboard until it again locks into place.

Retracting footboard
» Swivel left armrest upwards.
» Pull locking 313 and press button 346.

Result:
— Footboard is retracted.

P> Release locking 313 as soon as the footboard retracts.

P Retract the footboard until it again locks into place.

Turning the seat heating* on
» Press switch 324.

Turning heater / ventilation on

The cab can be heated or ventilated to the desired temperature. The operating controls for heater /

ventilation are below the crane operator's seat. For a detailed description see Chapter 6.01.

Heating

» Move variable switch 308 to recirculated air.

» Turn the fan on using the rotary switch 309.

» Control temperature with the variable switch 310.

Ventilation
» Move variable switch 308 to fresh air.
» Turn the fan on using the rotary switch 309.

4.03

279



026923-00 4.03 Crane start up and taking the crane out of service

B198627

280 LIEBHERR 4.03



4.03 Crane start up and taking the crane out of service 026923-00

2.5 Tilting crane cab

To give the crane operator a better field of view, the cab can be tilted upwards.

When the cab is tilted, the cab doors will open more quickly and hit the backstop. Therefore hold the
door by the handle and open slowly.

When you have finished working with the crane, set it to horizontal.

Q CAUTION
Risk of accident!

» |If the cab is tilted, it is forbidden to stand on the footboard.

2.5.1 Tilting cab upwards

» Press button 413.
Result:
— The cab swivels upwards.

2.5.2 Moving the cab to a horizontal position
» Press button 416.
Result:
— Cab swivels downwards.
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2.6 Operating the windshield wiper / windshield washing system

2.6.1 Operating the windshield wiper

The windshield wipers for the windshield and the roof window are operated using a 2-stage switch
(first stage - intermittent, second stage - continuous wipe).
P To activate the windshield wiper on the front window:

Press switch 366.

or

To activate the windshield wiper on the roof window:
m Press switch 368.

2.6.2 Operating the windshield washing system

The windshield wipers on the front and roof windows can be assisted by a windshield washing
system.
Before the start of the cold season, fill the container for the windshield washing fluid with standard
antifreeze mix.
P To activate the windshield washing system on the front window:

Press button 365.

or

To activate the windshield washing system on the roof window:
m  Press button 367.

2.7 Opening front window

Q WARNING
Danger of hand injury from trapping!

» Be careful with your hands when closing the front window.

A pair of nitrogen gas cylinders provide help to lift the front window.
» To open from inside, just press on the front window.

or

If you only want to partly open the window:
m Use the attached strap to set the desired opening angle.

2.8 Checking the signal horn

@ Note
Use of signal horn!

» Only use the signal horn in dangerous situations, to maintain its warning effect.

P Before starting work, check that the signal horn is functioning.
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3.1

Starting and stopping the engine

The engine is only at full capacity when the operating temperature has been reached.
Ensure that the following prerequisites are met:
— the battery master switch is turned on

Starting the engine
» Turn ignition switch 319 to position “I”.
Result:
— The control light 316 flashes.
— The control light 315 is lit.
The engine is ready to start.

CAUTION
Danger of equipment damage!
» Only start the engine if the control light 315 is on, and the control light 316 is flashing.

» Turn ignition switch 319 to position “II”.
» Start the engine.

Troubleshooting

The engine does not start after a maximum of 10 seconds:

» Wait for 1 minute. The starter can be operated three times for 10 seconds per attempt with a
pause in between of one minute each time.
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3.2 Starting the engine with flame starting device
To improve the cold start process and the warm-up phase, the engine is equipped with a flame
starting device.
The flame starting device switches off automatically if:
— The engine is not start when it is ready.
— The engine is started while the control light 316 is illuminated.
— The coolant temperature reaches 20 °C while the engine is running.

Q WARNING
Battery functioning capacity in the cold season.
The starting capacity of the battery is considerably reduced in cold weather: for example, at a
temperature of -10 °C, the battery is at only 66% of its normal capacity
» Once the engine has been turned off, store batteries in a heated room, if possible.

» Turn ignition switch 319 to position “I”.

Result:

— The control light 316 lights up and then after a short time starts to flash.
The engine is ready to start.

» Turn ignition switch 319 to position “II”.
» Start the engine.

Troubleshooting
Is the control light 316 flashing?

The control unit has identified a defect with the flame starting device.
» Rectify the defect.
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3.3 Checking the instruments after starting the engine

As soon as a stable voltage is present with the engine running, the crane controls and the LICCON
computer system are automatically switched on. A self-test of the microprocessor system follows, and
after a few seconds the configuration state screen appears on the monitor.

3.3.1  Checking the instruments on LICCON monitor

The following icons must go off when the engine is running:
» Check the control light 315.

» Check icon 11 “engine oil pressure” on LICCON monitor.

Troubleshooting
Does the numerical display for the engine oil pressure in the icon 11 blink after approximately 10
seconds or does it start to blink during crane operation?

Engine oil pressure is too low. The engine could be damaged as a result of insufficient oil pressure.
» Turn off engine and determine the cause.

» Check the numerical display of the coolant temperature in icon 12.1.

Troubleshooting

Does the numerical display for the “coolant temperature” in icon 12.1 flash during operation?
Coolant temperature is too high. Excessive coolant temperatures can lead to engine damage.
» Turn off the engine immediately.

Check icon 10 for “fuel tank level”.

Check icon 19 for “hydraulic fluid temperature”.
Check icon 12.2 for “charge air temperature”.
Check icon 13 for “coolant level”.

Check icon 14 for “air filter”.

Check icon 18 for “battery voltage”.

VVVVYVYY

3.4 Engine monitoring
Refer to chapter 4.02, section Engine monitoring.
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3.5

3.5.1

3.5.2

Turning off the engine

Turning off the engine

If the crane has been operated at full engine output, or with very high coolant temperatures (above 95
°C), let the engine run without load for 1-2 minutes at idling speed.
» Turn ignition starter switch 319 back to the stop.

P Pull out ignition starter switch 319 and store in a safe place.

Turning off the engine in the event of danger

CAUTION

Operating the emergency-off switch

» Only use the emergency off switch 390 or the emergency off switch 362 in case of serious
emergency. Use of the emergency off-switch 390 or the emergency off-switch 362 in normal
situations is forbidden!

» Press the emergency-off switch 390.
or

m  Press the emergency-off switch 362.
Result:

— The crane will be turned off immediately.

4.03

LIEBHERR 291



026923-00 4.03 Crane start up and taking the crane out of service

/?;: ::i\ LIEBHERR

- (71 8]f9
/ M- CODEMO0BYN YYZZ 214 AR
¥ " A5, 0045, 01458,8|52, 015,219,012, 7

0,0 | 166] 141 132 16,7 190 12,3 5,0 110213
2,0 150 132 125 101 06 12,3 5,7
14,0 | 136 12,4 1.8 9,5 12,3 5,5
60| 124 1,7 111 9,0 12,3 5,5 oll. llp
B0 16,7 10,8 10,3 B.6 5,5
20,0 9,0 9,9 9,4 B.1
22,0 7. 8.8 B2 7.5
24,0 5.3 7.7 7.1 5.3
25,0 5,9 5,6 5,0 L &
¥ n ¥|¥ 3 k(% 2 ¥|¥ 2 ¥|%x 2 ¥|¥ 3 kx| 2 ¥|¥ 2 % & u ®
4809 | K >
S S NS S A N $d1IPAI G
4 % +] % +] G +| 100 +| 4 -| 4 +| &b +
1T % +] %@ +] G +| 100 +| 0 +] 0 +] 0+ T
I T %+ %+ % [ e ] 8 o+ 0+ ©|R|®
v I % ] % ] % ] 1o [ 0+ 0+ 0+
I ' < ®©
O

70181([9

41156
A —

1012]]3

0 P

B102853

292 LIEBHERR 4.03



4.03 Crane start up and taking the crane out of service 026923-00

4.1

4.2

LICCON computer system after engine start

The LICCON computer system is only operational with the engine running.

Waiting for the run-up phase

After being switched on, the LICCON computer system runs up and carries out a self-test, see
chapter 4.02.

» Wait for the run-up phase.

Result:

— The configuration screen appears on the LICCON monitor.
Normally, the most recently set configuration state and reeving number will be displayed.

If a master switch is moved away from the zero position during the run-up phase, the function circuit of
the electrical safety chain is interrupted.
P In this case:

Turn off the engine and ignition and start again.

Troubleshooting

If an error message appears on the LICCON monitor?

» Turn off the engine and ignition and start again.

» The LICCON computer system automatically displays the troubleshooting display.

Troubleshooting

The LICCON monitor does not show the most recently set configuration state and reeving number?
If there has been a loss of data in the storage device (cold start), the first valid configuration state
appears in the configuration screen. The reeving number is set to “0”.

P Set the configuration state and reeving number again.

Taking over the previously selected configuration and hoist rope
reeving

Check whether the correct short code and the correct reeving number have been selected on the
operating screen.
P If the settings on the operating screen are correct:
Press function key “F8” 8.
Result:
— The “Configuration” program will terminate, and the parameters set will be accepted by the newly
started “Operation” program.
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4.3

Selecting the new configuration and hoist rope reeving

The selected and displayed configuration can be modified either by using the function keys or entering
the short code.

4.3.1 Selecting the new configuration using function keys
» Press function key “F2” 2 until the desired main geometry status is selected.
P Press function key “F3” 3 until the desired accessory status is selected.
» Press function key “F4” 4 until the desired superstructure counterweight is selected.
» Press function key “F5” 5 until the desired chassis central ballast status is selected.
P Press function key “F6” 6 until the desired slewing area of the superstructure is selected.
» Press “Enter” 9 key.
» Check the set load chart.
4.3.2 Selecting new configuration with short code
The short code can be found in the load chart.
» Entering the 4-digit short code with keypad A.
» Press “ENTER” 9 key.
Result:
— The data of the selected load chart can be viewed.
For a more detailed description of the “Configuration” program, see chapter 4.02.
P Check the set load chart.
4.3.3 Selecting the new hoist rope reeving
P Press function key “F7” 7 until the desired reeving number is selected.
or
m Press function keys “SHIFT” 10 and “F7” 7 until the desired reeving number is selected.
4.3.4 Checking the new configuration and hoist rope reeving and accept
P If the settings on the configuration screen are correct:
Press function key “F8” 8.
Result:
— The “Configuration” program will terminate, and the parameters set will be accepted by the newly
started “Operation” program.
P Check whether the correct short code and the correct reeving number have been selected on the
operating screen.
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1.1

1.1.1

1.2

2.1

General

Safety systems

Every time the crane is operated, the crane operator is required to satisfy himself about the
functionality of the safety systems.

DANGER

Danger of accident from defective warning and safety systems!

Operating the crane with defective warning and safety systems can lead to life-threatening accidents!
» Make sure that all warning and safety systems are functioning.

» Make sure that the overload protection is functioning.

Checking overload protection

If the telescopic boom without a load and lifting equipment is fully telescoped in and horizontally
aligned, then the LICCON must show approximately the following:

— LoadOt.

— Telescopic boom length 11.5 m.

— Telescopic boom angle 0°.

Levelling instruments

To ensure the working safety of the crane, the crane must be aligned horizontally on level ground with
sufficient load bearing capacity.

DANGER

Danger of accidents due to toppling of the crane!

If the crane is not aligned horizontally, it may tip over. The maximum permitted deviation from the
horizontal position of the crane is £ 0.5% (£ 0.3°).

» Ensure that crane is level.

LICCON computer system

The LICCON computer system is a system for controlling and monitoring mobile cranes. In addition to
the overload protection (Load moment limiter LMB) there are a number of application programs that
can be used for controlling and monitoring the crane movements, see chapter 4.02.

Overload protection

The relevant sensors for the overload protection are:
— Length sensors

— Angle sensors

— Pressure sensors

— Inductive sensor - Telescopic boom pinning

The electronic overload protection turns all load moment increasing crane movements off if the
permissible load moment is being exceeded. Only load moment decreasing movements can then be
carried out.
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DANGER

Risk of accident!

The presence of the overload protection does not relieve the crane operator of his obligation for care

and attention.

P Before lifting a load, determine its approximate weight and center of gravity, and with the help of
the load chart, decide whether the crane is in a position to carry out this job.

The overload protection cannot cover all possible operational conditions.

DANGER

Danger of accident due to incorrect operation of the crane!

Due to incorrect operation of the crane, the overload protection does not become effective or the shut
off does not occur quickly enough. In these cases, accidents are possible despite an installed
overload protection!

P Be especially vigilant!

The overload protection registers, but:

— does not turn off, for example the wind speed,

— does not monitor, for example the crane incline,

— does not monitor, for example the turn angle of the turntable.

The overload protection does not register:

— the hooking of the load or the load tackle,

— excessive delay forces,

— loads falling onto the rope,

— angular pull,

— driving the crane on ground with large slope,
— collapsing ground.

DANGER

Danger of toppling or destroying the crane!

» The overload protection is a device according to EN 13000. It may not be used as an operational
shut off device for crane movements of any kind.

» The overload protection must be adjusted to the current equipment configuration of the crane
before crane operation to match the load chart. Only that way can it fulfill its protective task.

P After every equipment configuration change and / or boom configuration, the overload protection
device must be reset to the corresponding equipment configuration and / or boom configuration.

» The crane operator must meet his duty of caution and attention, despite the overload protection.

Failure of the overload protection
It is technically possible to operate the crane without the LICCON.

DANGER

Serious risk of accidents!

If the LICCON system is no longer functioning properly because of a error in the LICCON monitor, the

CPU or the power supply, then the crane can be operated in emergency mode with utmost caution, if

absolutely necessary.

P In this case, the crane operator bears full responsibility.

P The crane operator may not use emergency mode if he is not fully aware of the extent of the
monitoring tasks and dangers associated with that mode.

298
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21.2

213

Procedure to follow in case of a problem

Basically, all conditions in the load charts must be strictly adhered to, even those not monitored by the

LMB:

— The exact weight of the load, including load tackle, must be known.

— The condition of the boom and the boom geometry must be known and must agree with the stated
values in the corresponding load chart.
The boom length and boom projection radius must be measured manually.

— It must be ensured that the telescopic boom has been pinned.

In the event of a LICCON monitor failure:
Replace LICCON monitor with a functioning substitute monitor.

In the event of a CPU failure:
Replace CPU with a functioning substitute CPU.

In the event of power supply failure:
Replace the power supply unit with a functioning substitute power supply unit.

If one or more sensors falil, it is possible to continue work manually, if the “missing values” are
monitored manually and agree with the values in the load chart that is used.

Ending a load lift
If the problem cannot be remedied using these measures, we recommend:

— Before continuing the load lift, contact the nearest Liebherr Service center or the Liebherr-Werk in
Ehingen.

If this is not possible, then the load lift can be completed with utmost caution, as follows:
— All values that are needed for determining the equipment configuration and the associated load
chart must be measured and / or manually determined.

DANGER
Risk of accident due to overloading the crane!
» The exact weight of the load, including hook and attachment equipment, must be known!

4.04
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3 General safety equipment

3.1 Wind warning device

The wind warning appears in the operating view of the LICCON computer system.
If the current wind speed exceeds the displayed maximum value, the “Wind warning” icon 1 starts to
blink and the acoustic alarm “short horn” sounds. But there is no shut off of crane movements.

Q DANGER
Danger of accidents from exceeding the permitted wind speed!
There is no automatic shut off of crane movements.
P Stop crane operation and place down the boom.

3.2 Hoist limit switch “Hoist top”

The hoist limit switch is intended to prevent the hook block from colliding with the boom head.
Before every crane application, the function of the hoist limit switch must be checked by running
against the switch weight with the hook block.

When the hoist limit switch is actuated, the icon 2 appears in the operations screen. The crane
movements “lift”, “luff down” and “telescope out” are turned off.

Q DANGER
Risk of accident due to crane toppling over or destruction of the crane!

» During crane operations, only bypass the hoist limit switch with the key switch if an observer can
monitor the distance between the hook block and the boom head exactly. The guide must be in
direct contact with the crane operator.

Carry out hoist movements with maximum caution and minimum speed.
In emergency situations, only an authorized person may bypass the hoist limit switch.
Do not use the hoist limit switch as an operational shut off function.

vVvYy

3.3 Limit switch winch spooled out

The cam limit switch installed in the winch turns “winch spool out” off if there are only 3 rope coils
remaining on the winch.

Q DANGER
Risk of accident due to falling load!

If the following notes are not observed, the rope attachment may be torn out and the load may topple.

» The cam limit switch must turn off when there are 3 cable coils remaining on the winch!

P If the hoist rope is spooled up during assembly, please ensure that the rope end remains in front
of the winch and is not pulled over the winch. If the rope end is pulled over the winch by another
rotation, the cam-type limit switch must be reset!

» If a new rope is used, the cam limit switch must be reset!
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3.4

®

3.5

3.6

3.7

4.1

EMERGENCY OFF switch*

If the EMERGENCY OFF switch 60, the EMERGENCY OFF switch 362 or the EMERGENCY OFF
switch 390 is operated, the engine and the electrical crane control are switched off. Every carried out
movement can be stopped immediately.

After the EMERGENCY OFF switch 60 or the EMERGENCY OFF switch 390 has been operated, the
system can only be released by an authorized person with a key.

Note

It is imperative to comply with the following instructions!

» Only use the EMERGENCY OFF switch in the event of a clear emergency!
» Use of the EMERGENCY OFF switch for normal operation is not permitted!

Control release

The seat contact switch 301 shuts the crane control down as soon as the crane operator gets up from
the seat.

This prevents unintended crane movements by accidentally touching the master switch when getting
in or out of the cab.

The button 401 and the button 424 bypass the seat contact switch 301 if necessary if the operator has
to work standing up.

Hydraulic safety valves

A distinction is made between two types:
— Pressure limitation valves against pipe and hose breaks.
— Shut off valves in the luffing cylinder, telescoping cylinder and in the support cylinders.

Catch bar

The catch bar 40 on the telescopic boom articulated piece is a mechanical safety device!

DANGER

Danger of fatal injuries due to toppling folding jib!

As a result of improperly mounted, damaged or non-existing catch bar 40 on the telescopic boom

pivot section, the folding jib — due to an assembly error — can fall down and cause fatal injuries.

P Before folding jib assembly, make sure that the catch bar 40 is properly mounted on the telescopic
boom pivot section and that it is not damaged.

» The catch bar 40 is a mechanical safety device. For that reason, it is prohibited to change the
catch bar 40 in any way.

Acoustic / visual warning overview

Crane operator
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Crane operator

Acoustic warning Visual warning - LICCON monitor
icons
Slow Fast Ad- Shut off
vance
warning

Function Signal

| AN 6 ()
Crane operation, | Utilization X2 X

assembly, disas- | greater than
sembly 90%

Crane operation, | Utilization X2 X

assembly, disas- | greater than

sembly 100%
Bypass key but- | Assembly X X
ton D
Key switch -8S81 | Emergency X | XX
or plug XNOT operation
Bypass key but- | Bypass of X X
tonD load torque
limiter - hoist
top
Bypass “with- X
out motor”
Key switch -S82 | Bypass of X

load moment
limiter - emer-

gency opera-

tion

X = cannot be turned off
X' = can be turned off after 5 seconds on control platform

s

— X? = can be turned off immediately at LICCON monitor

4.2 Personnel present in danger zone
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Personnel present in danger zone

Acoustic warning

Visual warning

limiter - emergency

operation

Function Signal Turntable signal bell | Cabin / roof flashing
beacon
Crane operation, as- Utilization greater than
sembly, disassembly 90%
Crane operation, as- Utilization greater than X!
sembly, disassembly 100%
Bypass key button D Assembly X X
Key switch -S81 or Emergency operation X
plug XNOT
Bypass key button D Bypass of load torque X X
limiter - hoist top
Bypass “without motor”
Key switch -S82 Bypass of load moment X X

s

X = cannot be turned off

X' = can be turned off after 5 seconds on control platform

X2 = can be turned off immediately at LICCON monitor
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5.1

511

LICCON overload safety device

There are three ways of bypassing the LICCON overload protection:

— Bypassing the load moment limiter by pressing bypass key button D on the LICCON monitor.
— Bypassing the load moment limiter by pressing button 415 on the control panel.

— Bypass of the boom limitation with key button* -S82 in control cabinet.

Bypass with the bypass key button D on the LICCON monitor
The bypass key button D on the LICCON monitor is used to bypass the following shut off
mechanisms:

— Hoist-top shut off.

— Load moment limiter.

— Shut off upper / lower limit angle.

— Proximity switch “Steep boom”.

Note

P Ifitis not possible to bypass the shut offs “upper / lower limit angle”, “steep boom” via the bypass
key button D, then they must be bypassed with the key button* -882 in the control cabinet, see
section “Bypass with key button -S82* in control cabinet”.

The bypass key button D on the LICCON monitor has two positions:
— Operating position (not pressed): Crane is in normal operation.
— Position to right (touching): The hoist limit switch and load moment limiter are bypassed.

Bypassing the hoist top shut off

If the hook block touches the hoist limit switch weight during the upward movement, the hoist limit
switch reacts. The hoist-top icon 2 on the LICCON monitor flashes. The crane movements “spool up
winches”, “luff telescopic boom down”, “luff hydraulic folding jib down” and “telescope out” are turned
off. The shut off can be bypassed with the bypass key button D in position “right touching”, see

section “Actuate bypass key button D on the LICCON monitor”.

DANGER

Increased accident risk when bypassing the overload protection!

When bypassing the hoist top shut-off, there is a risk that the hook block may be pulled against the

pulley head when continuing to lift or luffing down the boom. This may damage the pulleys and cause

the loads to fall!

» The hoist up shut-off must only be bypassed if the crane supervisor is present, and with the help
of a “guide”. The guide must be in direct contact with the crane operator and must continually
monitor the distance between the hook block and the boom head.

P Carry out all crane movements with utmost caution!
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5.1.2

Bypassing the load moment limiter

If the maximum permissible load moment is exceeded, the LICCON overload protection turns off all
crane movements that increase the load moment. This shut off can be bypassed with the bypass key
button D in position “right touching”, see section “Actuate bypass key button D on the LICCON
monitor”.

DANGER

Increased accident risk when bypassing the overload protection!

If the overload protection is bypassed, there is no further protection against crane overload!

In the event of deliberate improper use, the crane could collapse, the boom can break off or the crane

can topple over!

Personnel can be killed!

This could result in high property damage!

All LICCON overload protection displays remain functional!

P ltis only permitted to bypass the overload protection during assembly or in emergencies!

» The bypass key button D may only be actuated by persons who are aware of the effects of their
acts regarding the bypass of the overload protection!

» Bypassing the overload protection requires the presence of the crane supervisor and must be
performed with utmost caution!

» Crane operation with bypassed overload protection is prohibited!
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5.1.3 Bypassing shut-off upper / lower limit angle

If the angle exceeds or falls below the programmed limit angle for a given load chart when luffing the
boom up or down, the crane movements “luffing up” or “luffing down” are shut off by the load torque
limiter. The limit angle symbol 4 appears on the LICCON monitor and the arrow for the upper 4.1 or
lower limit angle 4.2 flashes.

If the folding jib is attached and configured, the shut-off function remains the same, however

icon 4.3 and icon 4.4 appear for the upper and lower limit angle respectively.

The shut off can be bypassed with the bypass key button D on the monitor, see section “Actuate
bypass key button D on the LICCON monitor ”.

DANGER

Increased accident risk when bypassing the load moment limiter!

If the shut-off for the upper / lower limit angle is bypassed, there is a risk that the boom will lie outside

the range of the load chart if it continues to be luffed up or down. This may lead to dangerous

situations and could even cause the crane to topple over.

Personnel could be killed or seriously injured.

» The shut-off for the upper / lower limit angle should only be bypassed if the crane supervisor is
present, and with the help of a “guide”. The guide must be in direct contact with the crane operator
and must continually monitor the crane.

» Carry out all crane movements with utmost caution!
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514

Bypassing proximity switch “Steep boom”.

If the boom is luffed up to just before the block position of the luffing cylinder, a proximity switch on the
turntable will shut off the “luffing up” movement of the crane. The “Boom steep” icon 7 appears on the
LICCON monitor and the double arrow flashes.

The icon 7.1 appears on the LICCON monitor if a shut-off occurs during telescoping operation. If the
folding jib is attached and configured, the icon 7.2 is displayed.

The shut off can be bypassed with the bypass key button D on the monitor, see section “Actuate
bypass key button D on the LICCON monitor ”.

DANGER

Increased accident risk when bypassing the load moment limiter!

If the boom steep shut-off is bypassed, there is a risk that further luffing will cause the block position of

the luffing cylinder to be reached. This can damage the luffing cylinder and could even cause the

crane to topple over.

Personnel could be killed or seriously injured.

» The boom steep shut-off should only be bypassed if a crane supervisor is present, and with the
help of a “guide”. The guide must be in direct contact with the crane operator and must continually
monitor the crane.

» Carry out all crane movements with utmost caution!
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5.1.5

Operating the bypass key button D on the LICCON monitor

Make sure that the following prerequisites are met:
— the master switches have not been operated,
— one of the following shut offs is active:

* hoist-top shut off,

* load moment limiter,

* shut off upper / lower limit angle,

* proximity switch “Steep boom”.

Note
P Itis not possible to bypass the hoist limit switch without performing an active shut-off.

» Turn the bypass key button D to the right and hold.

Result:

— The assembly icon 3 on the LICCON monitor blinks.

— An acoustic signal sounds.

— The red flashing beacon on the crane cab blinks.

— The working speed is reduced for all functions, except for the slewing gear and the hydraulic
folding jib*.

Troubleshooting

When the shut offs “upper / lower limit angle
button D?

» Bypass them with key button -S82 in the control cabinet.

P See section “Bypass with key button -S82* in the control cabinet”.

"«

, “steep boom” cannot be bypassed with the bypass key

The bypass function turns off:

— If the bypass key button D is no longer pressed.

— If the bypass key button D is actuated but all master switches are in neutral position for 10
seconds.

» The bypass function turns off.

Result:

— The assembly symbol 3 on the LICCON monitor extinguishes.

— The acoustic signal is turned off.

— The red flashing beacon on the crane cab extinguishes.

— The working speed is reduced* until the master switches are in neutral position, after releasing the
bypass key button D.
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5.2

5.21

Bypassing the load torque limiter by pressing button 415 on the
control panel

Bypassing “Luff up at overload”

In case of an overload, the “luffing up” crane movement is disabled, even though this is a load
torque-reducing crane movement with a freely suspended load.

DANGER

Risk of accident from overloading and toppling the crane!

Never hoist a load by raising the boom if, when trying to lift the load, the hoist gear would be turned off

by the load torque limiter.

» Bypass the limit range only if the LICCON overload protection with a freely suspended load does
not report an overload and if the boom radius is not less than 3.5 m.

Ensure that the following prerequisite is met:
— the master switches have not been operated,
— a shut off mechanism is active.

» In order to still perform this crane movement:
Operate button 415 and deflect the master switch “MS1 420 ” in X-direction.
Result:
— The LICCON overload protection is inactive.
— The boom is luffed up at a reduced* working speed.

The bypass function turns off:
— If the button 415 is no longer pressed.
— If all master switches are in neutral position for 10 seconds.

» The bypass function turns off.

Result:

— The LICCON overload protection is active.

— The working speed is reduced* until the master switches are in neutral position, after releasing the
button 415.

4.04

LIEBHERR 317



4.04 Safety equipment
027768-00

lo| ¢
g

—4.3

ONLY BY AUTHoRIZE
s

L LT —

OFF S
Oy
@ e
EE@EN@Y OPERATION, N@ \J
-S82

B107328

4.04
LIEBHERR
318



4.04 Safety equipment 027768-00

5.3

5.3.1

Bypass with key button -S82* in control cabinet

With the key button -S82 in the control cabinet, the following shut offs can be bypassed:
— Bypassing shut-off upper / lower limit angle.
— Bypassing proximity switch “Steep boom”.

The key button -S82 in the control cabinet has two positions:
— Operating position (not pressed): Crane is in normal operation.
— Position to right (touching): Load moment limitation bypass is activated (self-retaining).

Bypassing shut-off upper / lower limit angle

If the angle exceeds or falls below the programmed limit angle for a given load chart when luffing the
boom up or down, the crane movements “luffing up” or “luffing down” are shut off by the load torque
limiter. The limit angle symbol 4 appears on the LICCON monitor and the arrow for the upper 4.1 or
lower limit angle 4.2 flashes.

If the folding jib is attached and configured, the shut-off function remains the same, however

icon 4.3 and icon 4.4 appear for the upper and lower limit angle respectively.

The shut off can be bypassed via the key button -S§82 in the control cabinet with reduced* working
speed, see section “Bypass of load moment limiter emergency operation with key button -S82* .

DANGER

Increased accident risk when bypassing the load moment limiter!

If the shut-off for the upper / lower limit angle is bypassed, there is a risk that the boom will lie outside

the range of the load chart if it continues to be luffed up or down. This may lead to dangerous

situations and could even cause the crane to topple over.

Personnel could be killed or seriously injured.

» The shut-off for the upper / lower limit angle should only be bypassed if the crane supervisor is
present, and with the help of a “guide”. The guide must be in direct contact with the crane operator
and must continually monitor the crane.

» Carry out all crane movements with utmost caution!
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5.3.2

Bypassing proximity switch “Steep boom”

If the boom is luffed up to just before the block position of the luffing cylinder, a proximity switch on the
turntable will shut off the “luffing up” movement of the crane. The “Boom steep” icon 7 appears on the
LICCON monitor and the double arrow flashes. In addition, the shut off is shown by an acoustical
signal.

The icon 7.1 appears on the LICCON monitor if a shut-off occurs during telescoping operation. If the
folding jib is attached and configured, the icon 7.2 is displayed.

The shut off can be bypassed via the key button -S§82 in the control cabinet with reduced* working
speed, see section “Bypass of load moment limiter emergency operation with key button -S82* .

DANGER

Increased accident risk when bypassing the load moment limiter!

If the boom steep shut-off is bypassed, there is a risk that further luffing will cause the block position of

the luffing cylinder to be reached. This can damage the luffing cylinder and could even cause the

crane to topple over.

Personnel could be killed or seriously injured.

» The boom steep shut-off should only be bypassed if a crane supervisor is present, and with the
help of a “guide”. The guide must be in direct contact with the crane operator and must continually
monitor the crane.

» Carry out all crane movements with utmost caution!
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5.3.3

Bypass of “Load moment limiter emergency operation” with key button -S82*

Ensure that the following prerequisite is met:
— the master switches have not been operated,
— one of the following shut offs is active:

« shut off upper / lower limit angle,

* proximity switch “steep boom”.

» Turn the key button -S82 to the right to the stop and release.

Result:

— The LICCON overload protection is inactive.

— The Assembly / bypass load torque limitation symbol 6 in the LICCON monitor blinks.

— An acoustic signal sounds.

— The red flashing beacon on the crane cab blinks.

— The working speed is reduced* for all functions, except for the slewing gear and the hydraulic
folding jib.

The bypass is active for maximum 30 minutes. Then it turns off automatically after the last deflection
of a master switch.

Note
P If a movement is initiated via the master switch shortly before the maximum bypass time of 30
minutes is over, then the bypass time is extended until the master switch is again in zero position.

The bypass function turns off:
— When all master switches are for 10 seconds in neutral position after the last deflection.

» The bypass function turns off.

Result:

— The LICCON overload protection is active.

— The Assembly / bypass load moment limitation icon 6 in the LICCON monitor turns off.

— The acoustic signal is turned off.

— The working speed is reduced* until the master switches are in neutral position, after turning the
bypass off.

— The red beacon on the crane cab turns off after ignition off.

P If the bypass is to be reactivated:
Turn the key button -S82 to the right to the stop and release.

4.04

LIEBHERR 323



026931-02 4.05 Crane operation

f N LIEBHERR

( max n=10\ ! 8 S
ﬂ%ﬂt q.0 4||5]|6
BXXX YYZZ SiaE 1012(]3
oo mm— TNy, 57| || A
o el ’
T e
823z 012 ol MRE
" " Too 160100100109 rile ®
s | s {2244 PR
Y 1:1Y t
] N 2o || KIe
L\ /U O
SHIFT | |F1| |F2| [F3| |F4| |Fs| |Fe| |F7| |F8| |ENTER @

© ? ® 9
® sl

A\
LT/ P\ A

——425
X .

S i ®
G [ XK

2

o pr— </ »,v—\d \—
(=]
I

2
£
PEEN
e\

B198636

324 LIEBHERR 4.05



4.05 Crane operation 026931-02

1 General

Ensure that the following prerequisites are met:

— the crane is aligned in horizontal direction

— the counterweight is attached and secured in accordance with the information in the load chart

— the ground is able to carry the weight of the crane, the load and the lifting equipment

— the central ballast is attached and secured in accordance with the information in the load chart

— the hook block is correctly reeved as shown in reeving plan

— the crane engine is running

— all safety devices have been adjusted as per the information in the load chart

— there are no persons or objects in the danger zone

— the crawlers are pushed out, pinned and wedged to a travel track width as specified in the load
chart

Q DANGER
Crane can topple over!

The reduced or retracted track reduces the stability of the crawler crane. Due to operational errors

during crane operation or driving, the crawler crane can topple over and fatally injure personnel!

» Crane operation and “driving the crawler with load” is permitted for reduced or retracted track, if
extra load charts are programmed for this case!

» Crane operation and “driving the crawler with load” is strictly prohibited for reduced or retracted
track, if no extra load charts are programmed for this case!

Q DANGER
Risk of accident!

» In order to protect the crane and reduce the danger of accidents always use the master switch
slowly and sensitively.
» Ensure that there are no obstacles in the crane working area and no persons in the danger zone.

1.1 Superstructure

1.1.1 Locking the superstructure
» Press button 369.
Result:
— The locking mechanism of the superstructure is locked.
The icon 1 appears on the LICCON monitor.

1.1.2 Releasing superstructure locking
» Once the superstructure is locked:
Press button 369 again.
Result:
— The locking mechanism of the superstructure is unlocked.
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1.2

1.2.1

1.2.2

1.3

1.3.1

Engine RPM

Locking the engine RPM

Locking engine RPM frees the crane operator if he needs to work for a length of time with constant
RPM. The engine control can be locked in any position.
P Activate pedal 377 for engine control until desired RPM is reached.

» Press button 404.

or

m Press button 425.

Result:

— Pedal 377 is locked.

— The “+” symbol appears on the monitor.

Releasing the RPM

» If RPM is locked:
Press button 404 again.

or

m  Press button 425 again.

Result:

— Locking is removed.

— The “+” symbol extinguishes on the monitor.

Rapid gear “crawler operation and crane operation”

Adding rapid gear “crawler operation and crane operation”

Using the button 402 or the button 422, the speed of the crane movement is increased for “Luffing
up” and “Lift/lower”.

DANGER

Accident hazard in the event of one to three strand reeving!

» Do not add rapid gear if the crane is loaded to more than 50% of its maximum permitted load
carrying capacity for the respective boom radius.

» Press button 402.
or

m  Press button 422.
Result:

— The rapid gear “crawler operation and crane operation” is added.
The icon 2 appears on the LICCON monitor.
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1.3.2 Turning off rapid gear “crawler operation and crane operation”
P If the rapid gear “crawler operation and crane operation” is added:
Press button 402 again.

or

m  Press button 422 again.
Result:

— The rapid gear “crawler operation and crane operation” is turned off.
The icon 2 extinguishes on the LICCON monitor.

1.4 Vibration sensor

By switching along the vibration sensor, crane movements can be detected over the vibration of the
master switch.

Ensure that the following prerequisites are met:

— the seat contact switch 301 is activated

141 Winch1
» Press button 424.

Result:
— The vibration sensor 421 is turned on.

» When the vibration sensor 421 is turned on:
Press button 424 again.

Result:
— The vibration sensor 421 is turned off.

1.4.2 Winch 2 or slewing gear

If winch 2 and the slewing gear are operated, the vibration sensor 403 will react to the first deflecting
movement.

» Press button 401.

Result:

— The vibration sensor 403 is turned on.

» When the vibration sensor 401 is turned on:
Press button 401 again.

Result:

— The vibration sensor 403 is turned off.
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2.1

2.2

LICCON computer system

See chapter 4.02.

Crane engine is running

Ensure that the following prerequisites are met:
— batteries are charged by the generator

— astable voltage is present

The electric crane control system and the LICCON computer system are turned on automatically.

There is then a self test of the LICCON computer system.

» Await self test.

Result:

— After a few seconds the configuration screen appears on the monitor.

Troubleshooting

The configuration screen does not appear on the monitor?

A fault was detected during the self test of the LICCON computer system.
» See chapter 4.02.

Stand-by mode

No crane movements are possible. Please refer to Chapter 4.02.
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3.1

3.11

3.1.2

Luffing

The speed of the crane movement “Luffing” is controlled by the deflection of master switch 1 420 and

by the pedal 377 of the engine control.

DANGER
Crane can be damaged or topple over!

P If an attempt to lift a load with the hoist gear causes the LICCON overload protection to switch off,

then the load must not be lifted by luffing up the boom head.

Luffing the telescopic boom

In the “Control Parameter program”, it is possible to preselect the maximum luffing speed of the

telescopic boom.
See chapter 4.02, section “Control parameter”.

Luffing the telescopic boom on cranes with one winch

Ensure that the following prerequisites are met:
— the rotary switch 436 is at position left “luffing telescopic boom”

» Move master switch 1 420 in direction X-.
Result:
— The telescopic boom is luffed up.

» Move master switch 1 420 in direction X+.
Result:
— The telescopic boom is luffed down.

Luffing the telescopic boom on cranes with two winches

Ensure that the following prerequisites are met:
— the rotary switch 436 is at position central “luffing telescopic boom”

» Move master switch 1 420 in direction X-.
Result:
— The telescopic boom is luffed up.

» Move master switch 1 420 in direction X+.
Result:
— The telescopic boom is luffed down.
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3.2 Luffing the folding jib*

Ensure that the following prerequisites are met:
— the rotary switch 436 is set to position right “luff folding jib”
— Operating mode hydraulically adjustable folding jib has been selected on the LICCON.

» Move master switch 1 420 in direction X-.

Result:
— Folding jib is luffed up.

» Move master switch 1 420 in direction X+.

Result:
— Folding jib is luffed down.
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4

A\

4.1

4.2

Lifting / lowering

CAUTION
Danger of damaging the hoist rope when spooling up and/or reeling off!
» Do not allow slack cable to build up.

Speed of crane movement “Lifting” is controlled by the deflection of the respective master switch and
by the pedal 377 of the engine control.

In the “Control Parameter program”, it is possible to preselect the maximum winching speed. Equally it
is possible to deactivate or activate the individual winches.

See chapter 4.02, section “Control parameter”.

Lifting / lowering the winch 1

Winch icon 3 displays whether winch 1 is turning, even when because of multiple reeving and low
speed, no movement of the hook is visible.
» Move master switch 1 420 in direction Y+.

Result:
— Winch 1 reels off and the load is lowered.

» Move master switch 1 420 in direction Y-.
Result:
— Winch 1 spools up and the load is lifted.

Lifting / lowering the winch 2

Winch icon 4 displays whether winch 2 is turning, even when because of multiple reeving and low
speed, no movement of the hook is visible.

» Move master switch 2 400 in direction Y+.

Result:

— Winch 2 reels off and the load is lowered.

» Move master switch 2 400 in direction Y-.
Result:
— Winch 2 spools up and the load is lifted.
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5.1

5.2

Turning

The speed of the crane movement “Turning” is controlled by the deflection of master switch 2 400 and
by the pedal 377 of the engine control.

CAUTION

Damage to the crane!

If the crawler travel gear is added while turning the crane, the crane can be damaged!
» Adding the crane travel gear while turning the crane is prohibited!

Turning the crane superstructure

Ensure that the following prerequisites are met:
— the crane superstructure must be unpinned before starting the turning movement

DANGER

Danger of fatal injury!

» Make sure, that there are no obstacles within the slewing range of the crane and that there are no
persons in the danger zone.

P Give a short warning signal (horn) before starting a crane movement.

» When slewing with a load, initiate the turning movement very carefully, and apply the brakes.

» Move master switch 2 400 in direction X+.
Result:
— The crane superstructure turns to the right.

» Move master switch 2 400 in direction X-.
Result:
— The crane superstructure turns to the left.

Rotation speed preselection

The load chart manual gives the maximum rotation speeds in percentages. The maximum rotation
speeds can be set using the “Control Parameter” program, see Chapter 4.02, section “Control
Parameter” program. Always move at slow speed with a long boom and a heavy load.

DANGER

Risk of accident due to toppling crane!

» The boom length values and the operating mode that are specified in the load chart must not be
exceeded during crane operation! See chapter 4.02 LICCON computer system, Control Parameter
program. The maximum rotation speed must not be modified during crane movements.
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5.3

5.3.1

Slewing gear generally

With this slewing gear it is possible to select between “free rotating” and “fixed” slewing gear.
Switching over takes place in the “Control Parameter program” using function key “F2” 2 and can only
be carried out while the crane is stationary. If the “slewing gear is freely rotating” symbol 3.2.1 is
displayed, and if the “slewing gear is fixed” symbol 3.2.2 is displayed. See chapter 4.02, section
“Control Parameter program”.

The slewing gear cannot be switched to “freely rotating” if:

the crawler travel gear is added

remote radio control is being used

the working range limiter is active

charts that have not been approved are selected

In these cases a preselection can be made using function key “F2” 2, but the function is not taken
over into the “Operation” program.

Freely rotating slewing gear (open)

To be able to operate the “freely rotating slewing gear” must:
— the parking brake of the slewing gear be off

— the control light 411 be illuminated

DANGER

The slewing gear can move!

» While the parking brake of the slewing gear is off, the slewing gear can move due to wind, leaning
or angular pulling.

» The parking brake of the slewing gear must then be turned on using the button 414.

» For more information see section “Turning parking brake on/off”.
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026931-02

5.3.2

5.3.3

Fixed slewing gear

The “fixed slewing gear” can be operated with the parking brake turned on and off.
For more information see section “Turning parking brake on/off”.

Note

P If the parking brake is turned off, then it is always released, regardless if the slewing gear is

actuated with the master switch 400 or if it is not actuated.
P If the parking brake is turned on, the parking brake is released as soon as the master

switch 400 is deflected. The parking brake is applied as soon as the master switch 400 is moved

in zero position and the slewing gear is no longer actuated.

DANGER
The slewing gear can move!

» While the parking brake of the slewing gear is off, the slewing gear can move due to wind, leaning

or angular pulling.
» The parking brake of the slewing gear must then be turned on using the button 414.
» For more information see section “Turning parking brake on/off”.

Foot brake slewing gear
The “freely rotating” and the “fixed slewing gear” can also be slowed down with the pedal 374.

DANGER

Risk of accident!

» The foot brake must be carefully actuated with the pedal 374!

» The harder the pedal 374 is operated, the greater the braking force!
P If this is not observed, a danger of accident exists!

P Carefully actuate the foot brake with the pedal 374.

CAUTION

Increased brake lining wear!

» The pedal 374 must not be operated for long periods with simultaneous actuation of a turning
movement.

» Do not actuate the pedal 374 for an extended period of time.
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5.4 Parking brake - Slewing gear
The parking brake of the slewing gear can be turned on or off with “freely rotating” and
“fixed” slewing gear using the button 414.
The control light 411 shows if the parking brake is turned off or on.

5.4.1 Turning the parking brake off (release)
Ensure that the following prerequisites are met:
— Parking brake is turned on
— Control light 411 does not illuminate
— Seat contact button 301 or bypass seat contact switch 401 or seat contact switch 424 actuated
— The engine is running
— The crawler travel gear is not added

» Press button 414.

Result:

— Parking brake is turned off.
— The control light 411 lights up.

5.4.2 Turning the parking brake on (close)

Ensure that the following prerequisites are met:
— Parking brake is turned off.
— Control light 411 illuminates.

» Press button 414.
or

m  Turn engine off.

or

m Do no longer actuate seat contact button 301 or bypass seat contact switch 401 or seat contact
switch 424.

or

m  Adding crawler travel gear
Result:

— The parking brake is turned on.
— The control light 411 turns off.
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6 Telescoping

6.1 Control of crane movement “Telescoping”

6.1.1 Cranes with one winch

Speed of crane movement is controlled by the deflection of master switch 400 and by the pedal of the
engine control 377.
» Move master switch 400 in direction Y+ (forward).

Result:
— Telescopic boom is telescoped out.

» Move master switch 400 in direction Y- (backward).
Result:
— Telescopic boom is telescoped in.

6.1.2 Cranes with two winches*

Speed of crane movement is controlled by the deflection of master switch 420 and by the pedal 377 of
the engine control.

Ensure that the following prerequisites are met:

— the rotary switch 436 is at position left “telescoping”

» Move master switch 420 in direction X+ (toward the right).
Result:
— Telescopic boom is telescoped out.

» Move master switch 420 in direction X- (toward the left).
Result:
— Telescopic boom is telescoped in.
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6.2

General

The “Telematik” automatic telescopic boom control system consists of:
— the dual action telescoping cylinder

— the hydraulically operated gripper pinning

— the hydraulically operated boom pins

The gripper and boom assembly pins are mechanically interlinked, in other words the telescopic
section can only be unpinned when at the same time the gripper is locked with this telescopic section.
In the LICCON telescoping screen the crane operator can see, in dynamic graphics, the pinning state
of the telescopic boom, the position of the individual telescopes in relation to each other, and the
boom status of the telescoping cylinder.

Thanks to the automatic telescoping procedure, the crane operator can easily telescope the
telescopic boom, as he does not have to concern himself with the pinning or unpinning of the
telescoping cylinder or the telescope. The LICCON telescoping control system therefore makes
possible very straightforward telescoping, only the desired telescoping targets need to be entered into
the system.

The LICCON telescoping control system decides the sequence in which the individual telescopes will
be moved in order to achieve the desired end state. After setting the desired telescoping targets, all
telescoping movements, as well as locking and unlocking, are carried out fully automatically.

The following procedures are carried out by the system:

— locking and unlocking of the telescoping cylinder

— pinning and unpinning of the telescopes

— sequence of events for the telescopes to be telescoped, in order to achieve the desired end state

This automatic process will however only be carried out as long as the master switch is operated.

The master switch determines the direction and the speed of the telescoping movement. In this way
the crane operator has continuous control over the crane.

The direction of the cylinder movement is set by the LICCON computer system.

If the telescopic boom is lengthened, with the result that telescopes that are currently unreachable
have to be moved, then they must first be telescoped in until the last telescope to be moved is
reached. In this case, in order to lengthen the telescopic boom (telescope out), telescoping in must
first take place.

The LICCON computer system displays the direction in which the next telescoping must be done. The
master switch must also be pressed to correspond to this direction setting. In this way the connection
between the direction of movement of the appropriate master switch and the telescope continues.

In this way it is possible to move to a telescope target automatically without an operating screen. It is
therefore also not essential to keep watching the LICCON monitor all the time.

If the direction needs to be changed by the master switch, the telescopic boom remains stationary if
the current direction is to be maintained. This also means that the master switch must be moved in
the other direction. If there is no further movement in the other direction, this means that the telescope
target has been reached. This state is displayed visually on the operating screen. If the master switch
is still being pressed, then after 3 to 5 seconds, the system switches to the telescoping screen.
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6.3

6.3.1

Selecting the telescoping target

There are two options for selecting the telescoping target:
1.) Target selection via the configuration screen
2.) Target selection via the telescoping screen

Target selection via the configuration screen

» Press program key PO.

Result:

— The configuration screen appears on the LICCON monitor.

P Using the arrow keys 4, move the cursor 1 to the left or the right into the column corresponding to
the desired telescopic boom length.

As supporting information, the currently selected column number 3 and the number of columns in the
table are shown. For example, 47(93) means 47 of 93 columns.
The status indicator () next to the percentage boom status value means:

“+” the corresponding telescopic section must be pinned.

“-” the corresponding telescopic section can be telescoped up to the percentage value of the boom
status value under load (as in the load chart).

The double arrow 2 at the left and/or right-hand edge of this line points to additional columns in either
direction.

If the cursor 1 touches an edge marked with arrows, the next movement in this direction will display
the next load chart column(s).

The cursor 1 itself will be put on the next column, if possible in the middle.

A change in the telescoping target is only possible if the master switch is at neutral.

If no cursor appears in the configuration screen, this means that on the telescoping screen a boom
configuration that is not supported in the tables was selected and perhaps even started!

» Press function key “F8” 8.

Result:

— The selected telescoping target will be activated.

— The selected column for the telescoping target concerned will be marked in bold along the side.
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6.3.2 Target selection via the telescoping screen
» Press program key P4.

Result:
— The telescoping screen appears on the LICCON monitor.

The selection of the telescoping target is achieved by pressing the function key assigned to the
telescope concerned several times. After every key press, the intended extension status of the
associated telescope changes to the next percentage value where there is a hole for pins.

In contrast to the configuration screen, the telescoping length is displayed immediately as a target,
without further confirmation, as soon as the function key is pressed. No confirmation is required, as
the assigned function keys do not have any other functions.

The appearance of a direction arrow in the automatic icon 9.2 immediately after a change in the
telescoping target can be interpreted as feedback.

If the flashing icon 2 appears on the LICCON monitor, then:

— the telescopic sections cannot be unpinned

— unpinned load exceeded

— no load chart present

» Press function key “F3” 3.
Result:
— The following appears on telescopic section 1: 0%, 46%, 92%, or 100%.

P Press function key “F4” 4.
Result:
— The following appears on telescopic section 2: 0%, 46%, 92%, or 100%.

» Press function key “F5” 5.
Result:
— The following appears on telescopic section 3: 0%, 46%, 92%, or 100%.

P Press function key “F6” 6.
Result:
— The following appears on telescopic section 4: 0%, 46%, 92%, or 100%.

» Press function key “F7” 7.
Result:
— The following appears on telescopic section 5: 0%, 46%, 92%, or 100%.
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6.4 Telescoping to the selected target

If the desired telescoping target is set, then the direction in which the master switch must be deflected
is displayed on the operating screen and on the telescoping screen.
If the master switch is moved against the specified direction, the telescopic section remains
stationary. The default direction remains visible as a possible error criterion.
If the set telescoping target has been reached, then the telescopic boom remains stationary,
regardless of any movements of the master switch, and the markings on the set telescoping target
begin to flash. The target has thus been reached.
» If the Up Arrow 9.2 appears in the automatic icon 9:

Telescope the telescopic boom out.

» If the Down Arrow 9.2 appears in the automatic icon 9:
Telescope the telescopic boom in.
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6.5

6.6

Telescoping using the operating screen

The telescoping system is designed so that an experienced crane operator can telescope without the
telescoping screen, in other words using just the operating screen.
The crane operator receives information about the direction in which the master switch must be
moved from the arrow 5.3.2 in the icon 5.
If the crane operator attempts further telescoping once the telescoping target has been reached, then
there is an automatic switch-over from the operating screen to the telescoping screen. If the master
switch is still being pressed, then the markings on the set telescoping target flash. This means that the
telescoping target has been reached.
» If the Up Arrow 5.3.2 appears in the icon 5:

Telescope the telescopic boom out.
» If the Down Arrow 5.3.2 appears in the automatic icon 5:

Telescope the telescopic boom in.

Once the telescoping target is reached, symbol A! 5.3.1 appears.
P Press the master switch for another 3 seconds or so, until the telescopic section is resting on the

pin.

Aborting the telescoping

Telescoping can be aborted at any time.

The pins, the telescoping cylinders and the telescopic sections remain where they were, in the last
state they were in when the master switch was still being pressed.

If desired, a new telescoping target can be set and telescoped to automatically.

It is also possible to proceed manually by switching over to manual operation.
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6.7 Manually telescoping the telescopic boom
Manual telescoping is regarded as an exception mode, as automatic mode makes it possible to reach
any chosen extension state.
In manual telescoping, pinning and unpinning of the telescoping cylinder and telescoping must be
carried out manually.
The marking on the telescoping screen will indicate in which telescope the pinning equipment of the
telescoping cylinder is currently located.
The proximity to a telescope pinning hole can only be inferred on the telescoping screen to an
accuracy of 1%.

6.7.1 Activating manual telescoping operation
P Press function key F1.

Result:
— Manual telescoping operation is now activated.

6.7.2 Unpinning the telescopic section
» Change over switch 360 from position 0 to position 2.

Result:
— Unpin the telescopic section will be preselected.

» Move the master switch for the telescopic boom forwards until the telescopic section is unpinned.
Result:
— The unpinned telescopic section is displayed on the telescoping screen.

6.7.3 Telescoping and pinning the telescopic section
» Operate the master switch. Telescope the telescopic section.
» Change over switch 360 from position 2 to position 0.
Result:
— Pin the telescopic section will be preselected.

» Continue to move the master switch in the same direction until the locking pin latches in audibly.
Result:
— Telescopic section is pinned.

6.7.4 Unpinning the telescoping cylinder

Before carrying out any other steps, please ensure that the locking pin has latched in audibly.

» Move the master switch for the telescopic boom forwards until the locking pins of the telescoping
cylinder are released.

» Do not operate the master switch again.

» Change over switch 360 from position 0 to position 1.

Result:

— Telescoping cylinder will be unpinned.

— The telescoping screen displays the unpinned telescoping cylinder.
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6.7.5 Telescoping and pinning the telescoping cylinder

The position of the telescoping cylinder is indicated by the image shown on the monitor and in
symbol 8.2.
» Telescope the telescoping cylinder until it reaches the pinning position.

Q CAUTION
Risk of damage to the telelocking!

» Only pin the telescoping cylinder when it is in the pinning position!
» Only pin the telescoping cylinder when the control light 343 is lit!
» The locking pins must latch in audibly!

» Change over switch 360 from position 1 to position 0.
Result:
— Pin the telescoping cylinder will be preselected.

P Continue telescoping the telescoping cylinder in the same direction and pin the telescoping
cylinder.
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1.1

&

1.2

General

Wire ropes and rope end connections

Please check whether a twisting or a non-twisting rope is required for the application. The type of
rope that is selected then determines the required type of rope end connections, see chapter 8.04.

Note
» The correct choice and use of rope and rope end connections are decisive preconditions for
proper and accident-free crane operation.

DANGER

Danger of serious personnel injury and equipment damage!

» Never use twisting ropes with a rotating rope end connection!
» Never install a twist compensator / swivel!

Reeving the hoist rope with the auxiliary rope*

If winch 2 is attached on the crane, an auxiliary rope 34 is supplied to reeve the hoist rope 31.
Remove rope retaining tubes 14 and 15 on the pulley head.

Take the auxiliary rope 34 out of the toolbox.

Connect the auxiliary rope 34 with the hoist rope 31: Slide the press fitting 8 onto the retraction
sleeve 33.

Throw the auxiliary rope 34 forward over the pulley head, if possible.

Use the assembly rod to place the auxiliary rope 34 over the upper rope pulley 13.

Spool winch 2 out and pull the auxiliary rope 34 with the hoist rope 31 over the upper rope
pulley 13.

Detach the auxiliary rope 34 from the hoist rope 31 and reeve the hoist rope 31 into the hook
block.

VvV VVV VYVY
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2.1

211

Reeving the hook block in and out

Reeving in

Ensure that the following prerequisites are met:

— the crane is properly supported and horizontally aligned,
— an assistant is present to guide the hoist rope.

Assembling

NOTICE

Damage to hoist rope!

An incorrectly reeved hoist rope or the incorrect selection of the rope fixed point can cause the hook

block not to hang vertically and thus cause damage to the hoist rope!

» Always carry out the reeving of the hoist rope according to the reeving plan!

» The rope fixed point on the hook block is to be selected in such a way that the last strand runs
parallel to the remaining rope strands, as much as possible!

P Place the required hook block under the pulley head of the telescopic boom.

» On the hook block 19, remove the spring retainers 18 on both rope retaining pins and pull out both
rope retaining pins.

» On the pulley head, remove the spring retainers on the rope retaining tube 14 and on the rope
retaining tube 15 and pull out both rope retaining tubes.

WARNING

Risk of accidents due to improper operation of the crane function and danger of slipping on the
telescopic boom!

Do not step on the telescopic boom!

Complete the assembly work from a stable location!

Use the auxiliary rope to reeve the hoist rope!

The assistant guides the hoist rope over the telescopic boom to the pulley head and at the same
time the crane operator uses the winch.

Lay the hoist rope over the upper rope pulley 13 and as specified in the reeving plan for the
corresponding load chart, reeve between the pulley head and the hook block.

Insert the rope retaining pipe again and secure with spring retainers.

vV VvV V| vVvy
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2.1.2 Attaching the hoist rope, fig. 1, 2, 3

NOTICE

Damage to hoist rope!

If the pin 3 has been assembled incorrectly, the hoist rope may rub against the pin 3 or on the linch
pin 2, refer to fig. 3.

» Always insert pins 3 from “inside to outside” and secure on the outside.

» Pin the rope lock 1 depending on the reeving either on the pulley head or on the hook block and
secure with spring retainer.

» Push the retaining pin 6 into the rope lock 1, move the lever 5 “downward” and hold it in this
position.

Result:

— The catch lever 4 will be swivelled downward.

P Attach the rope end with press fitting 8 in the rope lock and pull the rope firmly “downward” (in
direction of arrow), until the press fitting 8 touches on the cone 7.

» Release the lever 5.
Result:
— The lever 5 returns to initial position and is locked by a retaining pin 6.
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213

Attaching the hoist limit switch weight

The hoist limit switch weight 30 consists of 2 parts, which are pushed into each other:
— The weight 35
— The carrier section 36

» Loosen and open the screw retainer 32.

WARNING

The hoist limit switch weight can fall down!

If the hoist limit switch weight is incorrectly assembled, components can fall down!

Personnel can be severely injured or killed!

Do not replace the snap hook 33 with other parts, such as a shackle or similar!

When attaching or detaching the hoist limit switch weight 30 make sure that the weight 35 and the
carrier section 36 do not fall down!

Make sure that the curvature R of the carrier section 36 points to the hoist rope 34!

Make sure that the stubs 31 of the carrier section 36 touch on the weight 35!

Make sure that the screw retainer 32 may be turned downward, point K!

VvV VY

The attachment of the hoist limit switch weight 30 depends on the position of the rope fixed point.

Rope fixed point on the pulley head:

— In the event of multiple hoist rope reeving, the hoist limit switch weight 30 must always be laid
around the “stationary rope strand”, in other words around the rope strand that leads directly to the
rope lock.

Rope fixed point on hook block:

— The hoist limit switch weight 30 is laid around the outer strand which shows the least diagonal pull,
i.e. the one with the smallest angle between the hanging hoist limit switch weight and the hoist
rope.

Note
The chain 37 must be attached in full length during crane operation and may not be shortened.

Push the weight 35 with one hand on the hoist rope 34 and hold it.

With the other hand, guide the carrier section 36 behind the hoist rope 34 and under the
weight 35. The curvature R of the carrier section 36 must point to the hoist rope 34.

Push the weight 35 on the carrier section 36.
Hang the hoist limit switch weight 30 with the carrier section 36 in the snap hook 33.

vVvy VvV ]|V

The snap hook 33 must be secured with the screw retainer 32.
» Close the screw retainer 32 on the snap hook 33.
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2.1.4 Visual checks to be performed

Ensure that the following prerequisite is met:
— the screw retainer on the snap hook 33 is completely closed,
— the hoist limit switch weight has been installed.

Q WARNING
Crane can topple over!

If reeving is incorrect or the reeving number is incorrectly entered into the LICCON computer system,

the crane can topple over!

Personnel can be severely injured or killed!

» Make sure once more that the reeving has been done properly and that the overload protection
has been correctly set.

» Check and / or enter the reeving into the configuration program of the LICCON computer system.
2.2 Reeving out

2.21 Lowering the hook block

Q WARNING
Danger of injury from hook block tipping over when reeving out!
» Make sure the hook block is safely positioned.

» Lower the hook block and set it on the ground.

2.2.2 Detaching the hoist rope

» Push the retaining pin 6 into the rope lock 1, move the lever 5 downward and hold it in this
position.

Result:

— The catch lever 4 is moved to the side and the rope fitting 8 is released.

» Push the hoist rope upwards and detach the rope fitting 8.
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3.1

3.11

3.1.2

Attaching and removing the load hook*

Attaching

Ensure that the following tools are available:
— An open-end wrench (size 13 mm)

Assembling
P Place the load hook under the pulley head of the telescopic boom.

» On the pulley head, remove the spring retainers on the rope retaining tube 14 and on the rope
retaining tube 15 and pull out both rope retaining tubes.

WARNING

Risk of accidents due to improper operation of the crane function and danger of slipping on the
telescopic boom!

Do not step on the telescopic boom!

Complete the assembly work from a stable location!

Use the auxiliary rope to reeve the hoist rope!

The assistant guides the hoist rope over the telescopic boom to the pulley head and at the same
time the crane operator operates the winch.

Place hoist rope over the upper rope pulley 13.
Plug in the rope securing pipe 14 and the rope securing pipe 15 and secure with spring retainers.
Pin rope rope lock 1 into load hook 26 and secure with spring retainers.

VvV V| (VVY

Attaching the hoist rope, fig. 7

» Push the retaining pin 6 into the rope lock 1, move the lever 5 sideways and hold it in this position.
Result:

— The catch lever 4 is moved to the side.

P Attach the rope end with press fitting 8 in the rope lock and pull the rope firmly in the direction of
the arrow, until the press fitting 8 contacts the cone 7.

» Release the lever 5.
Result:
— The lever 5 returns to initial position and is locked by a retaining pin 6.
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3.1.3

Attaching the hoist limit switch weight

The hoist limit switch weight 30 consists of 2 parts, which are pushed into each other:
— The weight 35
— The carrier section 36

» Loosen and open the screw retainer 32.

WARNING

The hoist limit switch weight can fall down!

If the hoist limit switch weight is incorrectly assembled, components can fall down!

Personnel can be severely injured or killed!

Do not replace the snap hook 33 with other parts, such as a shackle or similar!

When attaching or detaching the hoist limit switch weight 30 make sure that the weight 35 and the
carrier section 36 do not fall down!

Make sure that the curvature R of the carrier section 36 points to the hoist rope 34!

Make sure that the stubs 31 of the carrier section 36 touch on the weight 35!

Make sure that the screw retainer 32 may be turned downward, point K!

VvV VY

The attachment of the hoist limit switch weight 30 depends on the position of the rope fixed point.

Rope fixed point on the pulley head:

— In the event of multiple hoist rope reeving, the hoist limit switch weight 30 must always be laid
around the “stationary rope strand”, in other words around the rope strand that leads directly to the
rope lock.

Rope fixed point on hook block:

— The hoist limit switch weight 30 is laid around the outer strand which shows the least diagonal pull,
i.e. the one with the smallest angle between the hanging hoist limit switch weight and the hoist
rope.

Note
The chain 37 must be attached in full length during crane operation and may not be shortened.

Push the weight 35 with one hand on the hoist rope 34 and hold it.

With the other hand, guide the carrier section 36 behind the hoist rope 34 and under the
weight 35. The curvature R of the carrier section 36 must point to the hoist rope 34.

Push the weight 35 on the carrier section 36.
Hang the hoist limit switch weight 30 with the carrier section 36 in the snap hook 33.

vVvy VvV ]|V

The snap hook 33 must be secured with the screw retainer 32.
» Close the screw retainer 32 on the snap hook 33.
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3.1.4

3.2

3.21

3.2.2

Visual checks to be performed

Ensure that the following prerequisite is met:
— the screw retainer on the snap hook 33 is completely closed,
— the hoist limit switch weight has been installed.

WARNING

Crane can topple over!

If reeving is incorrect or the reeving number is incorrectly entered into the LICCON computer system,

the crane can topple over!

Personnel can be severely injured or killed!

» Make sure once more that the reeving has been done properly and that the overload protection
has been correctly set.

» Check and / or enter the reeving into the configuration program of the LICCON computer system.
Removing

Lowering the load hook
» Place the load hook 26 on the ground.
» Remove the hoist limit switch weight 27, as described at the beginning of this chapter.

Detaching the hoist rope, fig. 6

» Push the retaining pin 6 into the rope lock 1, move the lever 5 sideways and hold it in this position.
Result:

— The catch lever 4 is moved to the side and the rope fitting 8 is released.

» Slide hoist rope in direction of load hook and unhook the rope fitting 8.
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4 Reeving plans

4.1 Assembling the auxiliary equipment*
P Affix the auxiliary pulleys 3 on the intended bores.
» Insert the pins 1.
P Secure pins 1 with spring retainers 2.
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4.2 Reevingin, T operation

4.2.1 1-pulley hook block / load hook

Reeving Rope fixed point

1-way On the hook block or on the load

hook fixed point

2-way On pulley head

3-way On hook block
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4.2.2 3-pulley hook block

Reeving Rope fixed point
4-way On pulley head
5-way On hook block
6-way On pulley head
7-way On hook block

4.06
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4.2.3 5-pulley hook block

Reeving Rope fixed point
8-way On pulley head

9-way On hook block

10-way On side of pulley head
11-way On hook block

4.06
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4.2.4 7-pulley hook block
Reeving Rope fixed point
12-way On pulley head
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4.3 Reeving in, TK/TNZK operation

Reeving Rope fixed point

1-way On the hook block or on the load

hook fixed point

2-way On pulley head
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1.1

General

Counterweight combinations

The counterweight plates are marked with their own weights.

DANGER

Crane can topple over!

If a different counterweight than the one listed in the load chart is used, the crane may be damaged or

topple over.

» Counterweight must be attached according to the data in the load chart!

The following counterweight combinations are possible:

Counterweight

Combination

Individual weight

0

no counterweight

0

Counterweight

Combination

Individual weight

10

Base plate 1

10

Counterweight

Combination

Individual weight

16t

Base plate 1

10t

2x counterweight plate 3

3t

Counterweight

Combination

Individual weight

20t

Base plate 1

10t

Counterweight plate 2

10t

Counterweight

Combination

Individual weight

22t

Base plate 1

10t

4x counterweight plate 3

3t

Counterweight

Combination

Individual weight

26t

Base plate 1 10 t
Counterweight plate 2 10 t
2x counterweight plate 3 3t

4.07
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Counterweight Combination Individual weight
32t Base plate 1 10 t
Counterweight plate 2 10 t
4x counterweight plate 3 3t
1.2 Checking the counterweight plates

1.3

1.31

DANGER

Risk of accident from damaged counterweights!

If damaged counterweights are ballasted, the stable seating of the counterweights can no longer be
ensured.

» Replace damaged counterweights immediately!

Before assembly or disassembly of the counterweight plates, perform a visual check for damage and
foreign matter.

Taking on permissible telescopic boom angle at counterweight

Make sure that the following prerequisites for the stability to the ballast side on the crawlers are met:
— the telescopic boom is fully telescoped in, T-11.5
— there is no load on the hook

DANGER

Crane can topple over!

If the permissible telescopic boom angles are not abided by, the crane can tip to the rear and cause
fatal injury to personnel!

P Observe the permissible telescopic boom angle when taking on counterweight!

Permissible telescopic boom angle at wide track 4.15 m
At 0°, 90°, 180° and 270°.

Counterweight on super- Central ballast Permissible telescopic
structure boom angles
32t 15t -2°t070.4°
26t 15t -2° t0 81°
22t 15t -2° to 82°
20t 15t -2° to 82°
16 t 15t -2° to 82°
10 t 15t -2° to 82°
0t 15t -2° to 82°
0t 0t -2° to 82°

1.3.2 Permissible telescopic boom angle at reduced track 3.40 m

At 90° and 270°.

392
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Counterweight on super- Central ballast Permissible telescopic
structure boom angles
32t 15t -2° t0 45.2°
26 t 15t -2° t0 61.9°
22t 15t -2° t0 70.4°
20 t 15t -2°t0 73.1°
16 t 15t -2° to 81°
10 t 15t -2° to 82°
0t 15t -2° to 82°
0t 0t -2° to 82°

1.3.3 Permissible telescopic boom angle at retracted track 2.60 m

1.4

At 90° and 270°.

Counterweight on super- Central ballast Permissible telescopic
structure boom angles

22 t 15t -2° t0 45.2°
20 t 15t -2° t0 52.4°
16t 15t -2° t0 61.9°
10t 15t -2° t0 75.8°
0t 15t -2° to 82°

0t 0t -2° to 82°

Permissible incline for ballasting

DANGER
Crane can topple over!

If the incline for ballasting is larger than +/- 1°, the crane can topple over and fatally injure personnel!

» Do not exceed nor fall below an incline of +/- 1° for ballasting!
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2 Assembly

2.1 General

Ensure that the following preconditions are met:

— the crane is aligned in horizontal direction

— the central ballast is installed

— the crane with installed crawler carriers is operational as assembly crane

— the transport vehicle with the counterweight plates is in the immediate vicinity of the crane
— the ground is level and of sufficient load carrying capacity

Q DANGER
Collapsing substrate!

For assembly or disassembly of the counterweight, make sure that the ground is of sufficient load
carrying capacity, otherwise the counterweight can sink in and topple over.
» If ground gives way, select assembly location with sufficient load bearing capacity!

2.2 Unloading the base plate and the counterweight

Q DANGER
Crane can topple over!

Before the boom is raised, the LICCON overload protection must be set according to the valid load
chart! The boom lengths and boom radii specified in the load chart may not be exceeded during
ballasting!

» The data in the load charts must be strictly observed!

Set the LICCON overload protection according to the load chart.

Hang the base plate 1 on the suspension bitts.

Lift the base plate 1 with the own crane and set in down on the assembly location.
Unload the remaining counterweight plates, align and stack them on top of each other.

vvvyy
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2.3 Securing the counterweight

Q DANGER
Danger of accident when tensioning the counterweight plates!
An increased accident hazard exists, if the following notes are not observed!
» To pretension, use only supplies safety chains 5, chain receptacles 6 and retaining plates 7!
» For larger ballasting, use a non-skid ladder to thread the safety chains 5!
» Secure the counterweights before starting to use the crane!

Red and blue marks are applied to the safety chains 5. The chain receptacles 6 and retaining

plates 7 must be attached on these marks. For various counterweight combinations, chain links with
different marks must be used to attach the retaining plates 7.

Chain links with the following marks must be used:

— To attach the chain receptacles 6, the lowest chain links with a red mark.

— To attach the retaining plates 7 for the 16 t counterweight, the lower chain links with a blue mark.
— To attach the retaining plates 7 for the 26 t counterweight, the lower chain links with a red mark.
— To attach the retaining plates 7 for the 22 t counterweight, the upper chain links with a blue mark.
— To attach the retaining plates 7 for the 32 t counterweight, the upper chain links with a red mark.

Push the retaining plates 7 on both sides on the marked chain links onto the safety chains 5.
Secure the retaining plates 7 on both sides with screws 10.
» Secure the screws 10 with nuts 11.

>
>

The crane can be used to lift and link the safety chains 5.
» Link the safety chains 5 on both sides from the top to the bottom through the counterweight
assembly.

P Push the chain receptacles 6 on both sides on the lowest red mark onto the safety chains 5.

Note
@ P The tensioning screws 8 of the retaining plates 7 must be tightened with a tightening torque of
63 Nm.

P Tension the safety chains 5 with tensioning screws 8 and then counter with nuts 9.
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2.4 Taking up the counterweight

Ensure that the following preconditions are met:

— the crane is aligned in horizontal direction

— the central ballast is installed

— the respective counterweight has been placed and secured on the base plate

— the pins 15 to engage the ballast assembly chains 14 are pinned and secured with linch pins 16

— the crane superstructure is mechanically locked with the crane chassis

— the telescopic boom is fully telescoped in

— the telescopic boom is luffed to a permissible telescopic boom angle, see paragraph “Taking on
permissible telescopic boom angle at counterweight”

— aguide for reverse travel is available

Q CAUTION
The counterweight may oscillate when pulled up!
If the crane is not aligned in lengthwise or crosswise direction exactly over the counterweight, then
oscillating movements can occur when the counterweight is lifted, which in turn can cause damage to
the ballasting cylinders or the crane.
P Align the crane exactly over the counterweight!

The crane is aligned exactly if the ballast assembly chains 14 are above the corresponding pins 15 on

the base plate.

» Move the crane backwards with the turntable between the ballasting stacks until the ballast
assembly chains 14 are above the corresponding pins 15.

» Press button 501 and fully retract the ballasting cylinders.

» Engage the ballast assembly chains 14 on the pins 15.

P Release safety springs 19 and unpin pins 18 on both sides.

Q DANGER
Counterweight can fall down!

Due to an assembly error, the counterweight could fall down and fatally injure personnel!
» As long as the counterweight is not properly pinned and secured on the turntable, it is prohibited
for anyone to remain under the counterweight as well as within the complete danger zone!

P Press the button 500 and evenly tension the ballast assembly chains 14.
» Press the button 500 and lift the counterweight a little off the ground and let it stop swinging.
P Press the button 500 and slowly extend the ballasting cylinders all the way.

Troubleshooting

The counterweight is hanging unevenly on the turntable!

If the counterweight is hanging unevenly on the turntable, then the uneven position can be equalized
by blocking the corresponding ballasting cylinder.

» Press the button 502 and block the ballasting cylinder on the left.

P or, press the button 503 and block the ballasting cylinder on the right.

» Equalize the uneven position by extending or retracting the corresponding ballasting cylinder.
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2.5 Pinning the counterweight to the turntable

Ensure that the following preconditions are met:
— the counterweight is horizontally aligned
— the pin points on the turntable and the counterweight align

Q DANGER
Counterweight can fall down!

Due to an assembly error, the counterweight could fall down and fatally injure personnel!
» As long as the counterweight is not properly pinned and secured on the turntable, it is prohibited
for anyone to remain under the counterweight as well as within the complete danger zone!

» Pin the pins 18 on both sides and secure with safety springs 19.
» Check if the pins 18 are fully inserted and secured with safety springs 19.
» Press the button 501 and fully retract the ballasting cylinders.

Troubleshooting

The pin 18 cannot be inserted.

The pin points on the turntable and the counterweight are not aligned.
» Unpin the other pin 18.

» Lower the counterweight a little and raise it again.
» Align the pin points on the turntable and the counterweight exactly until they align.

Note
@ P After assembly, the ballast assembly chains 14 remain engaged on the pins 15 and rest on the
base plate.
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3.1

3.2

Disassembly

General
Ensure that the following preconditions are met:

the crane is aligned in horizontal direction

the crane superstructure is aligned in lengthwise direction to the crawler carriers

the central ballast is installed

the ballast assembly chains 14 are engaged on all four pins 15

the telescopic boom is fully telescoped in

the telescopic boom is luffed to a permissible telescopic boom angle, see paragraph “Permissible
telescopic boom angles”

the ground is level and of sufficient load carrying capacity

DANGER

Collapsing substrate!

For assembly or disassembly of the counterweight, make sure that the ground is of sufficient load
carrying capacity, otherwise the counterweight can sink in and topple over.

>

If ground gives way, select assembly location with sufficient load bearing capacity!

Placing the counterweight down

For the lift of the ballasting cylinder to be sufficient, the counterweight must be properly supported
from below by 100 mm to 200 mm.

>
>
>

Establish proper support for the counterweight.
Press the button 500 and slowly extend the ballasting cylinder.

Tension the ballast assembly chains 14 evenly until the pin points of the counterweight and the
turntable align.

DANGER
Counterweight can fall down!
Due to a disassembly error, the counterweight could fall down and fatally injure personnel!

>
>

The ballast assembly chains 14 must be engaged on all four pins 15 and must be tensioned!
During and after loosening the counterweight, it is prohibited for anyone to remain under the
counterweight as well as within the complete danger zone!

vy VvV VY

Release safety springs 19 and remove pins 18 all the way on both sides.

Press the button 501 and slowly and evenly retract the ballasting cylinders and carefully lower the
counterweight.

When the counterweight has been lowered to the ground:
Press button 501 and fully retract the ballasting cylinders.

Disengage the ballast assembly chains 14 from the pins 15.
Drive the crawler crane away from the counterweight.

4.07
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Releasing and loading the counterweight

DANGER
Danger of accidents when releasing the safety chains!

>

For larger ballasting, use a non-skid ladder to disengage the safety chains 5!

VVVVVYYVYY

Loosen the nuts 9 and unscrew the tensioning screws 8 a little.

Release the chain receptacles 6 on both sides.

Pull out the retaining chains 5 through the top.

Loosen the nuts 11 and unscrew the screws 10 on the retaining plates 7.
Remove the retaining plates 7 on the safety chains 5.

Store the safety chains 5, chain receptacles 6 and retaining plates 7.
Adjust LICCON overload retainer as per load chart.

DANGER

Crane can topple over!
The boom lengths and radii specified in the load chart may not be exceeded. If this is not observed,
the crane can topple over fatally injure personnel!

» The boom lengths and radii noted in the load chart must be strictly observed!

>

Place counterweight plates onto the transport vehicle.
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Technical safety instructions for working with loads

For more information, see chapter 2.04.

WARNING

Crane can topple over!

For steep boom positions, for which no loads are specified in the load charts there is a risk of the
crane superstructure toppling when turning “backwards”, i.e. towards the counterweight side! There is
a particular danger if the support base has been reduced and supported with the sliding beams
retracted!

Personnel can be severely injured or killed!

» The radii specified in the load chart must be observed!

WARNING

Risk of accident from cracks in the rope!

If the reeving number on the pulley head is less than the reeving number set on the LICCON

computer system, it can result in an overload of the hoist rope, as a result, the hoist rope can rip,

causing the load to drop!

Personnel can be severely injured or killed!

» Always comply with the reeving numbers specified in the load chart for maximum loads!

» The reeving on the pulley head and the reeving set on the LICCON computer system must match,
otherwise crane operation is prohibited!

DANGER

Danger of fatal accidents due falling load!

If the required number of minimum coils (three) is fallen below (for example due to a technical defect),

the hoist rope is ripped from the winch drum and the load falls down.

Personnel can be severely injured or killed!

P Callin an additional observer if the lowest windings position of a winch drum has been reached!

» The job of the additional observer is to ensure that there are always at least three coils on the
winch drum!

Always comply with the maximum load specified in the load chart.

Initiate all crane movements carefully and also use the brakes carefully during crane movements.
That way you can avoid a swinging or pendulum motion in the suspended load.

Reeve the hook block to the maximum extent required to lift the load. Bigger hook blocks must not be
reeved.

Checking before starting to work with the crane

Before starting work with the crane, the crane operator must carry out a further inspection to satisfy

himself about the crane's operational safety:

— check that the crane is properly supported and level

— check that all values in the load chart that apply to the current equipment configuration have been
entered and met

— ensure that there are no people or objects in the crane danger zone
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Q WARNING
Danger of accidents when turning the crane superstructure!
By turning the crane superstructure in restricted space conditions on the jobsite, especially in the rear
area of the counterweight and towards the chassis, personnel can be crushed and severely injured or
killed!
P Give a short warning signal (hooter) before starting a crane movement!
P Ensure before starting any slewing movement that there are no people or objects in the danger
zone!

2.1 Visual check for damage

A WARNING
Risk of accident!
If the crane is operated despite existing defects, personnel can be severely injured or killed!
» In the event of deficiencies that threaten operational safety, stop crane operations immediately!

The following deficiencies threaten the crane's operational safety:

— Damage to load-bearing parts of the crane design, such as booms, supports etc.
— Failure of the hoist gear brake and consequent slipping of the load

— Functional failures in the crane control system

— Functional failures in the control and warning lights

— Damage to the hoist ropes

— Functional failures in the safety devices

— Leakage in the crane hydraulics

Inform the appropriate supervisor about the deficiencies on the crane and also inform your relief when
crane operators are changed.

2.2 Telescopic boom distortion because of sunshine on one side

A temperature difference occurs between the side facing the sun and the side facing away from the
sun in cranes with telescopic booms. This causes telescopic boom side distortion, which can reduce
the load-bearing capacity of the telescopic boom. For example, a temperature difference between the
two boom sides of 30 °C and a boom length of 60 m results in a length difference caused by the
temperature difference between the two sides of the telescopic boom of approximately 22 mm.
Particularly with narrow boom parts, this causes the profiles to bend sideways!

If the maximum load is being fully utilized, particularly when a telescopic boom extension such as a
lattice jib, luffing lattice jib or folding jib is being used, the equipment must be visually inspected before
picking up the load in order to ensure that the boom is not showing signs of side deformation because
the sun shining on one side.

Q WARNING
Risk of accident because of component overloading!
If the telescopic boom has become distorted because of one-sided sunlight, this can cause
component overloading and therefore accidents!
» Turn crane so that both sides of the boom are brought to about the same temperature, therefore
preventing side deformation!
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Taking on a load

The crane must always be operated in such a way that its load-bearing parts are not destroyed or
damaged and its stability is ensured.

Lifting the load

WARNING

Danger of crushing for people in the load zone!

If personnel is located between the load to be lifted and a possible interfering edge (such as a wall of

a building or similar) when the load is lifted, personnel can be severely injured or killed!

» The crane operator must ensure, before lifting the load, that there are no persons within the
danger zone!

P ltis forbidden to stand in the danger zone!

P Exercise extreme caution when lifting a load!

WARNING

Crane can topple over!

If an attempt to lift a load above the hoist gear causes the LICCON overload protection to turn off,
then the load must not be lifted by raising the boom. This leads to overloading and toppling of the
crane!

Personnel can be severely injured or killed!

» Do not lift the load by raising the boom from the ground!

Note

When using an auxiliary winch* (installation or reeving winch), observe the following:

» Only use the auxiliary winch (installation or reeving winch) for installation and not to lift loads!
P Lifting of loads with the auxiliary winch is prohibited!

If the rope is manually attached to the load to be raised by an assistant:

— Make sure that the assistant's hands are not crushed between the load and the rope by the tautly
pulled ropes.

— Make sure that the assistant's body parts (hands, legs etc.) are not crushed by a pendulum
movement of the load during lifting.

Diagonal pulling

WARNING

Crane can topple over!

Diagonal pulling can destroy the crane or cause it to topple over!

Personnel can be severely injured or killed!

» The hook block must always be attached vertically over the center of gravity of the load to be
lifted!

» Diagonal pulling is not permitted!

The crane is designed only to lift loads vertically. During diagonal pulling, regardless of whether this is
done in the same direction as the boom or diagonally, horizontal forces are generated in addition to
the vertical ones, for which the boom is not designed.

4.08
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4.1

4.2

4.3

Breaking away fixed loads

WARNING

Crane can topple over!

Ripping stuck loads free can destroy the crane or cause it to topple over!
Personnel can be severely injured or killed!

» Ripping stuck loads free is prohibited!

Crane operation

The maximum load-bearing capacity is not just limited by stability, but in many cases a load-bearing
component breaks when the crane is overloaded before the crane topples over. Particularly
components that are susceptible to buckling such as the telescopic boom may fail suddenly without
showing signs of distortion beforehand if the crane is overloaded.

General

A swaying load must always be kept under control. A fundamental requirement for this is the safe and
delicate control of the crane's functions.

WARNING

Risk of accident due to swaying loads!

A swaying load can damage the crane and cause it to topple!

» All crane movements must be executed slowly and delicately!
P Initiate all crane movements slowly!

» Apply the brakes slowly in all crane movements!

P Crane operation with swaying loads is prohibited!

NOTICE

Damage of rope pulleys!

» Place down hook blocks, boom, folding jibs, auxiliary booms and boom noses in such a way that
the rope pulleys do not lie on the ground and are damaged!

Guiding the load

The use of guide ropes is recommended to help the crane operator to manage the load more
precisely and to prevent the load from swaying. This will prevent undesirable movements of the load
and consequent damage.

Carrying people

The crane is not designed to carry people.

WARNING
Mortal danger due to impermissible personnel transport!
» Transporting personnel with the load tackle and on the load is prohibited!
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4.4 Danger of crushing

Q WARNING
Danger of fatal injury!

Extreme care is needed when lowering a load! Mortal danger exists for personnel in the immediate
area of the load being lowered!

Personnel can be severely injured or killed!

P Standing under swaying loads is strictly prohibited!

4.5 Working in the vicinity of electricity transmission lines

Q DANGER
Risk of accident!

Failure to observe the following notes can lead to damage!
» Note the following points carefully!

If there are electricity transmission lines in the immediate vicinity of the building site, these must be
turned off by qualified electricians. If this is not possible, the danger area must be covered over or
cordoned off. If even these measures cannot be carried out, the following safety distances must be

maintained:
Rated voltage Minimum distance
up to 1 kV Tm
1 kVto 110 kV 3m
110 kV to 220 kV 4m
220 kV to 380 kV 5m
rated voltage not known 5m

If the crane becomes electrified despite having taken all necessary precautions, proceed as follows:
Remain calm!

Stay inside the crane operator's cab!

Warn anyone who is outside and advise them to remain stationary and not to touch the crane!
Move the crane away from the danger zone!

4.6 Ram work or pulling sheet piles

Vibration can be transmitted to the supporting steel structure of the crane during ram work or when
pulling sheet piles with the crane. This vibration can cause premature fatigue of the material and
therefore cracks in the supporting steel structure.

Q DANGER
Important instructions for “ram work” or “pulling of sheet piles”!

If the crane is used for ram work or pulling sheet piles, then the following instructions must be

followed. Failure to follow the instructions can result in damage to the crane.

» The ramming equipment must not introduce vibration into the boom!

» When pulling sheet piles the maximum lifting power of the crane is limited as per the load chart!
Restricting the maximum lifting power via the crane overload protection only is prohibited! The
lifting force restriction can be achieved by suspending a crane scale between the load hook and
the pulling equipment.
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1 Operating the crawler

Ensure that the following prerequisites are met:

— the ground is able to carry the weight of the crane, the load and the lifting equipment

— the engine is running

— there are no persons or objects in the danger zone

— the crawlers are pushed out, pinned and wedged to a travel track width as specified in the load
chart

Q DANGER
Crane can topple over!

The reduced or retracted track reduces the stability of the crawler crane. Due to operational errors

during crane operation or driving, the crawler crane can topple over and fatally injure personnel!

» Crane operation and “driving the crawler with load” is permitted for reduced or retracted track, if
extra load charts are programmed for this case!

» Crane operation and “driving the crawler with load” is strictly prohibited for reduced or retracted
track, if no extra load charts are programmed for this case!

Note
@ » The danger zone should be monitored by cameras or a supervisor when driving or turning the
cranel

1.1 Activating crawler operation
Crane operation is turned on automatically. Use the button 434 to switch on/off crawler operation.
» Press button 434.
Result:
— The control light 432 is lit.
Crawler operation and crane operation are turned on.

» To turn off crawler operation:
Press button 434 again.
Result:
— The control light 432 is not illuminated.
Crawler operation is turned off, crane operation remains on.
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1.2

Driving the crawler

Ensure that the following prerequisites are met:
— the crane is switched to crawler operation
— the control light 432 lights up

Special hand levers 1 can be screwed to the foot rockers. These hand levers 1 are used for delicate
driving manoeuvres. Operation is identical to that for the foot rockers.

The driving direction is relative to the position of the crane superstructure. If the crane superstructure
is slewed by 90°, the forward/reverse driving direction changes. When pedal 375 or 376 is operated,
and the crane slews beyond 90°, the driving direction will be maintained until the relevant pedal is set
to zero. This means that the new driving direction will only become active once the pedal is no longer
pressed.

» Move left foot rocker MS4 375 forwards

Result:

— The left crawler moves forwards.

» Move left foot rocker MS4 375 backwards
Result:
— The left crawler moves backwards.

» Move right foot rocker MS5 376 forwards
Result:
— The right crawler moves forwards.

» Move right foot rocker MS5 376 backwards
Result:
— The right crawler moves backwards.

» To drive the crawler crane forwards:

Move left foot rocker MS4 375 and right foot rocker MS5 376 forwards.
» To drive the crawler crane backwards:

Move left foot rocker MS4 375 and right foot rocker MS5 376 backwards.

Note

Protect the chassis by always using the maximum possible turning radius, and avoid turning
backwards!

Protect the chassis by not turning on the spot!

To drive the crawler crane towards the left:

Move right foot rocker MS5 376 forwards, illustration 1.

To drive the crawler crane towards the right:

Move left foot rocker MS4 375 forwards, illustration 2.

To turn the crawler crane left on its spot:

Move right foot rocker MS5 376 forwards and left foot rocker MS4 375 backwards, illustration 3.
To turn the crawler crane right on its spot:

Move left foot rocker MS4 375 forwards and right foot rocker MS5 376 backwards, illustration 4.

v v Vv vi|v VvV
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4.10 Driving from the crane operator's cab 026935-00

1.3 Selecting the driving speed

This crawler crane has 4 possible speeds:
1.) Speed level 1
creeper gear is activated
2.) Speed level 2
rapid gear “for crane and crawler operation” is activated
3.) Speed level 3
rapid gear “for crawler operation” is activated
4.) Speed level 4
rapid gear “for crane and crawler operation” and “crawler operation” is activated

P To select speed level 1:
Do not press button 435 and button 402 and button 422.
Result:
— Creeper gear has been turned on.
— Theicon 1 does not appear on the monitor.
— The control light 433 is not illuminated.

» To select speed level 2:
Press button 402 or button 422.
Result:
— Rapid gear “for crane and crawler operation” is activated.
— The icon 1 appears on the monitor.

» To select speed level 3:
Press button 435.
Result:
— Rapid gear “crawler operation” is activated.
— The control light 433 is lit.

» To select speed level 4:
Press button 435 and button 402 or button 422.
Result:
— Rapid gear “for crane and crawler operation” and “crawler operation” is activated.
— Theicon 1 appears on the monitor.
— The control light 433 is lit.
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1.4

1.5

1.6

Steerability of the crawler

The steerability of the crawler is dependent on the following conditions:

— The friction conditions under the chains.
Underlaid panels, sand or gravel improve crane steerability.

— Flatness of the ground.
Steering is not possible if the crawler chassis is only making contact with the ground at the front
and rear!

— Load-bearing capability of the ground.
Steerability is significantly restricted if the crawler chassis sinks into the ground!

— Position of the combined center of gravity.
Steering will be difficult or may not even possible if the combined center of gravity of the crane and
load is at the center of the crane!

Driving with an attached load

DANGER

Crane can topple over!

The crane can be driven with the loads given in the load charts providing the following conditions are
fulfilled.

The ground may not exceed the maximum incline according to the load chart!

The ground must be able to take the calculated ground pressure (using operation planning)!
Only drive at the lowest possible speed!

Avoid jerky driving movements!

The attached load must be secured to prevent it from swinging!

Perform any steering manoeuvres with utmost care!

VVVVYVYY

Note

For all driving states, the ratio between the front and rear ground pressures (or vice-versa) must be
greater than 0.3.

» A: B must be greater than 0.3

A = maximum ground pressure of the crawler which has the lower load of the two crawlers
B = maximum ground pressure of the crawler which has the higher load of the two crawlers

Driving the crawler crane without a load with equipment in place on

an uphill / downhill slope

The maximum climbing ability of the crawler crane is limited by the following criteria:
— the location of the center of gravity for the complete crawler crane

— the friction coefficient between roadway and track pads

— the transit between the horizontal and the incline

— the maximum incline / slope of 10°

— the maximum side incline 1°

Ensure that the following prerequisites are met:

— the ground has sufficient load carrying capacity and has sufficient traction to prevent the crane
from slipping

— the counterweight is secured on the turntable with a round steel chain
see chapter 4.07.

— the telescopic boom is set with the aid of the job planner in such a way that the center of gravity is
in the center of the crawler track

— the medium oil level in the engine is available

4.10
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Q DANGER
Crane can topple over!

If the following prerequisites for driving the crawler crane on an incline are not met, the crane can
topple over and fatally injure personnel!

» The ground must be able to take the exerted pressure.

P The friction coefficient between the roadway and the ground must be large enough to take on the
occurring drive forces. Slippy ground conditions may result in the crane slipping sideways and
could cause it to lean in an inadmissible position.

The turntable must be parallel to the crawler carriers and secured against rotation.

The side incline may be no more than max. 1° !

Use slow driving speeds; carefully perform any acceleration and delayed manoeuvres.

The transfer from the horizontal into an uphill slope and from the uphill slope into the horizontal
must be made evenly, i.e. there may be no edges which can cause the crane to topple over. Any
changes in gradient should be steady.

The ground pressures which will occur should be calculated prior to driving (using operation
planning).

\ A A A4

v

Note
@ P The telescopic boom must be telescoped in before driving and luffed down until the load is even
on the crawlers.
P If there is a large counterweight on the superstructure, it might be necessary to first telescope the
telescopic boom out below a flat angle to obtain a suitable distribution of ground pressure for
driving the crane.

Note

@ For all driving states, the ratio between the front and rear ground pressures (or vice-versa) must be
greater than 0.3.
» A: B must be greater than 0.3

A = maximum ground pressure of the crawler which has the lower load of the two crawlers
B = maximum ground pressure of the crawler which has the higher load of the two crawlers

1.6.1 Calculation of required length for transfers
The required length L for transfers results from the existing uphill angle a and the length of the
crawlers LC.
— L =Required length of transfers
— a= Angle of uphill slope in degrees
— LC = Length of crawlers between drive wheels and change over wheels

Calculation example

Given:

a=10°

LC=5.36m

Wanted:

L="?

Formula:

L=05*a*LC

Result:

L=05*10*5.36 m=26.8m
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1 General

In 2-hook operations there is a difference between:
1.) Operations with a boom nose* on the telescopic boom
2.) Operations with a boom nose* on the lattice jib
3.) Operations with a boom extension (folding jib, auxiliary boom, luffing jib)

1.1 Operations with a boom nose* on the telescopic boom

This option is set up for rapid hoists over the boom nose, whereby the hook block reeved on the
telescopic boom can remain reeved.

No special loading tables are available for boom nose operations. The boom nose is generally run i