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1 INTRODUCTION
1.1 Introduction

1.1.1 Purpose

The purpose of this manual is to provide information to the user and maintenance personnel
regarding the following:

-	 How the system works

-	 The purpose of the equipment

-	 How to operate the equipment

-	 How to maintain the system

-	 How to make rectifications and necessary modifications

-	 How to order spare parts

in order to operate the equipment in a safe and efficient manner.

M :\603 38\lnstruction Manual\Chapter 01 .doc 	 JGULL



DreggeflCI'gfleAS Client

Project

Equipment

CONTRUCCCIONES NA VALES P.
FREIRE. S.A.
Electro hydraulic knuckle boom deck
crane

DKF220- I 2T- I óm

Rev.	 01

Title	 Introduction

Page	 4of9

1.2 Useful information
Supplier information:

Manufacturer:	 Dreggen Crane AS - Bergen - Norway

Address:	 Post Box 3434
N-5815 BERGEN
NORWAY

Telephone - office hours 	 +475533 3650

Telefax:	 +4755333651/52

E-mail:	 mailbox@dreggen.no

Homepage:	 www.dreggen.com

CRANES & SERVICE

PHONE: +47 55 33 36 50, FAX: +47 55 33 36 51/52
E-mail: mailbox@dreggen.no

24 HOUR SERVICE
Contact persons:

Eric Gullestad	 Tormod Gullestad

Phone Priv.	 Phone Priv.	 +4755 33 0400

Mobil	 +47 970 52 889
	

Mobil	 +47 970 52 886

Haildor Rongve
	

[for Kenneth Johnsen

[Phone Priv.	 +4755 98 88 90
	

Phone Prjv.	 +47 55 53 720
Mobil	 +47 97052 883

	
Mobil	 +47 900 53 570

Karsten Rongve

Phone Priv.	
J 

+47 55 16 53 99	 [one Prjv.

f 
Mobil	 /+47 91140 221	 IMobil

M ;\6O338\Instruction Nlantia]\Chapter 0! .doc	 JGIJLL



IreggsflCfafleilS Client

Project

Equipment

CONTRUCCCIONES NAVALES P.
FREIRE. S.A.
Electro hydraulic knuckle boom deck
crane

DKF220-12T-16m

Rev.	 01

Title	 Introduction

Page	 5of9

1.3 Qualifications and training

1.3.1 General

Dreggen Crane AS offers operator and system courses on all Dreggen equipment. The
purpose is to make operators and maintenance personnel focus on safety and reduce
expensive downtime. As the equipment has become increasingly complicated, a multi-
disciplined staff is required. We therefore intend to go through the system step by step;
mechanically, hydraulically and electrically. This enables us to give our employees a basic
understanding of the complete system and to improve the communication between the
hydraulic, mechanical, electrical and instrumentation staff. Please take contact for further
information.

1.3.2 Operator course

We recommend that a system operation course be held prior to the initial start-up period. The
duration of the operator course depends entirely on the equipment. The exact fee is dependent
on the scope and duration of the course.

Recommended topics:

• Introduction and general description
• Technical specifications and performance data
• How to operate the equipment
• Control system
• Hazards
• Daily checks
• Exercises

The number of participants should not exceed five (5).
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1.3.3 System course

A tailor-made system course can be arranged when the system has been in operation for 3-6
months. The duration of a system course depends on the equipment. The exact fee is
dependent on the scope and duration of the course.

Recommended topics:

• General description and system philosophy
• Technical specifications and performance data
• How to operate the equipment
• Description of the hydraulic system
• Hydraulic components
• Hydraulic flow diagrams
• Description of the electrical system
• Electrical components
• Electrical drawings
• Trouble shooting
• Maintenance
• Exercises

The number of participants should not exceed eight (8).
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1.4 Health, Environment and Safety (HES)
1.4.1 General

The equipment has been designed in accordance with current HES regulations and standards.
It is recommended that you read this manual prior to operating the equipment. To ensure safe
operation and avoid personnel injuries as well as damage to the equipment and the
environment, please observe the instructions herein.

The operator is responsible for making sure that instructions in this manual are followed at all
times.

It is also important to observe any general legal and mandatory regulations in force relating to
accident prevention and environmental protection.

1.4.2 Health

Protection of health implies that personnel should not be exposed to excessive workloads.
Elements taken into account are:

• Ergonomics
• Noise
• Vibrations
• Chemical substances and products
• Illumination
• Indoor climate
• Outdoor operation

Procedures, instructions and guidelines incorporated in this manual reflect the result of
studies carried out by Dreggen Crane AS.

1.4.3 Safety

The operator shall ensure that only authorized personnel are allowed to use, operate and
maintain the equipment. Such authorized personnel shall be properly trained and skilled in
accordance with relevant statutory regulations and requirements as well as Dreggen Crane
AS' requirements and recommendations for correct and safe use of the equipment or similar
authorization level.

Dreggen Crane AS shall be under no liability whatsoever in respect of any damage, personnel
injury, defect, delay or any consequences of such arising from incorrect use or maintenance
of the equipment, or arising from unqualified personnel using or having access to the
equipment.
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1.4.3.1 Safety during operation

The equipment shall only be operated by authorized personnel.

The equipment shall be used only when in proper technical condition and for its intended
purpose. Functional disorders, in particular disorders that would prejudice safety, must be
rectified immediately.

The operator is responsible for ensuring that no personnel are within, or in the vicinity of, the
equipment operation area before starting or during operation of the equipment.

1.4.3.2 Safety during maintenance

Maintenance personnel must be familiar with the equipment, hydraulic and electrical
diagrams and maintenance procedures before attempting to carry out repair or maintenance
work.

The maintenance area must be safely and properly secured.

When replaced, individual parts and large and/or heavy structural components must be
carefully attached to the lifting appliance and safeguarded in order to avoid accidents. Only
approved lifting equipment with sufficient carrying capacity must be used.

Do not stay or work underneath or in the vicinity of a suspended load.

1.4.3.2.1 Hydraulics

Some hydraulic circuits contain high-pressure hydraulic fluid. Prior to inspection,
maintenance or repair, maintenance personnel should make sure to bleed off any high
pressure in the circuits.

1.4.3.2.2 Electrical

Only personnel authorized according to the regulations in force shall perform work on
electrical equipment.

If, according to specifications for inspection, maintenance or repair, the equipment needs to
be voltage free, please observe the following procedure:

For power systems:

• Switch off and secure the main circuit breaker in Panel XI according to current isolation
procedures.

• Refer to procedures specific for the equipment.

For instrumentation systems:
• Isolate the equipment control panel from the main power supply.
• Open the fuses in the control panel according to the relevant interconnection diagrams.
• Open the terminal strip isolation knives in the control panel according to the relevant

interconnection diagrams.

• Refer to procedures specific for the equipment.

M:\60338\lnstruction Manual\Chapter 01 .doc	 JGULL



Dwtwenc,anejs Client

Project

Equipment

CONTRUCCCIONES NA VALES P.
FREIRE. S.A.
Electro hydraulic knuckle boom deck
crane

DKF220- 12T- lôm

Rev.	 01

Title	 Introduction

Page	 9of9

Prior to commencing the work, make sure that all circuits are voltage free.

During maintenance, measures must be taken to prevent accidental activation of the
equipment. Such measures may include shutting off the power supply or putting up warning
signs on all power distribution, control and operator panels.

In case of a power supply malfunction (voltage, frequency or other disruptions), the
equipment must be switched off immediately.

In order to maintain the integrity of the system, it is important that all spare parts are of
identical quality or better than the original part. This is particularly important with regard to
protective equipment such as fuses and circuit breakers. If in doubt, contact Dreggen Crane
AS for assistance.

1.4.4 Environment

Prior to carrying out maintenance work on hydraulic circuits, necessary measures must be
taken to avoid fluid spills.

1.5 CE-marking
The equipment is CE-marked according to relevant EU directives.

Conditions for CE-marking:

•	 The equipment has to be transported, installed and used according to approved
procedures and Equipment Users manual.

•	 Operational Safety Test has to be completed before operational use.
•	 Other equipment, working together with this equipment, has to be CE-marked.
•	 It is the operator's responsibility to ensure that risk analyses is considered/carried out

prior to every operation and when evaluating a risk situation.
•	 Any modifications must be approved by the manufacturer and must be documented.
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2 MAIN DATA

2.1 Performance data

Hydraulic/Electrical operated jib crane, type: DK220-12T-16m, Electro hydraulic knuckle
boom deck crane.

Operation:

SWL	 12,0 Ton

MAX OUTREACH, horizontal jib 	 16 m

MIN OUTREACH	 3,2 m

HOOK SPEED, full load	 0-20 mlmin

HOOK SPEED, no load	 0-20 rn/mm

HEIGHT OF LIFT (hook travel) 	 30 m

SLEWING SECTOR, continuously	 360 Deg

SLEWING SPEED	 0-1 Rpm

HEEL/TRIM	 5/2 Deg

LUFF1NG TIME, average up/down	 60 Sec

WEIGHT OF CRANE, approx. 	 20,0 Ton

POWER CONSUMPTION, motor rating S6-40% 	 97 kW

WORKING PRESSURE	 250 Kg/cm2

NOMINAL CURRENT, appr 	 175 A

STARTING CURRENT (Star DELTA), appr 	 A

MAIN ELECTRIC SUPPLY	 4

NOTE! Speeds, weight and power consumption are approximate within +1- 5%
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2.2 Restriction in use

ENVIRONMENT: I 1-ugh humidity.

The design temperature is defined as the minimum service temperature,
for which operation of the crane is anticipated. Td = minus lOdeg.

Design temp.: -lOdeg - + 45deg.

2.3 Rules, Regulations, Codes and Standards
The crane has been designed in accordance with requirements as stated in the following
regulations:

2.3.1 Plan Approval

• BV ALM rules for certification of lifting appliances,
• Further according to SHIP'S P.O.S

2.4 Certification
The crane will be delivered with the following certification:

•	 BV ALM certificate for crane
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3 TECHNICAL DESCRIPTION
3.1 Introduction
The crane is designed for safe and efficient handling of load within the deck area and/or onto
pier/quay.

The crane is of the Electro-Hydraulic Slewing Deck Cranes, Type DK220- 12T- I 6m,
Hose Handling Crane. Features as per Dreggen Crane AS technical specification No.:

L2578/03, dated 24.06.2005.

3.2 Equipment description

3.2.1 Crane Control

The crane is controlled from open platform above the slewing ring or radio remote control.
Entrance to platform by ladder.
The speeds are controlled stepless from 0 to max.
Two motions can be operated at the same time with full capacity, but with reduced speed.

3.2.2 Load Limiting System

Each hydraulic circuit is provided with equipment for limiting hydraulic pressure to preset
values corresponding with crane capacity.

3.2.3 Limit switches

- Hook travel up
The crane is provided with an automatic hook stop in top and bottom position.

- Luffing/folding up/out - down/inn
The luffing cylinder is designed for safe buffering in extreme positions

3.2.4 Electro-Hydraulic Power Pack

•	 The crane is provided with a built in hydraulic power pack.
•	 The electric pump motor is located in centre of the pedestal with output shaft pointing

upwards and driving the hydraulic pump through a flexible coupling.
•	 The slewing column steel structure is utilized as tank for hydraulic oil.
•	 The hydraulic oil circuit has a full flow return filter with changeable filter inserts.
•	 The tank is provided with an oil level indicator and temperature gauge.

3.2.5 Electric pump motor
The electric pump motor is of squirrel cage type, fan cooled and certified for use in hazardous
area, type of enclosure, 1P56, isolation class B and provided with an anti condensation heater
for 220V.

Duty: S6-25%ED
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3.2.6 Electric starter

A STAR/DELTA starter for location in safe area will be supplied as a loose item. The starter
will be included as standard, hour meter, amp meter, light for motor running and power
available, and start/stop buttons in the front door.
In addition a start/stop push button on crane pedestal.

3.2.7 Slewing Machinery

The crane is provided with a slewing ring designed for marine applications. The gearing is
internal. The slewing gear is of the planetary type with multi disk brake.

3.2.8 Hoisting Machinery

The winch unit consists of:

	

•	 Drum with bearing and brackets

	

•	 Winch gear with hydraulic operated fail safe brake

	

•	 Hydraulic motor with safety valve to "freeze movement in case of pressure drop"

The drum is designed for a capacity to take the wire rope on max 3 layers.

The wire rope is the non-rotating type and is galvanised.
Minimum safety factor is 5.

The wire sheaves are provided with heavy-duty roller bearing on stainless axles.

3.2.9 Jib Cylinder

The jib cylinder is designed for marine use and has maintenance free composite bearings on
stainless steel axles.

The piston rod is chrome plated to prevent rust attack.

3.2.10 Safety Features

The hoisting machinery is designed with equipment for emergency lowering of load in
case of power failure.

	

2.	 The jib cylinders load control valve is designed for emergency lowering of the jib in
case of power failure.

3.2.11 Hydraulic Pipes and Flexible Hoses

Hydraulic pipes are of the stainless steel type with chromated fittings.

2.	 The hoses are selected to give a safety factor of min 4 against rupture.

3.2.12 Steel Structure

The steel quality is selected in accordance with the classification societies recommendation to
obtain necessary ductility for the lower temperature design limit.
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All important welds are carried out in accordance with welding procedures. After welding, a
certain amount of NDT control is carried out.

3.2.13 Surface Treatment

EXTERIOR:
Abrasiv blast clean of all structure to SA 2,5

One coat of two — pack zinc rich epoxy primer.
Dry film thickness approx 30 - 40 microns.

One intermediate coat, type two pack mastic mio epoxy.
Dry film thickness approx 125 microns.

All types of paint can be applied, both one—, and two - pack qualities.

Topcoat colour will be delivered upon customers request.

INTERIOR CRANE HOUSE (Hydraulic oil tank):

Abrasiv blast clean of all structure to SA 2,5

INTERIOR PEDESTAL:

Abrasiv blast clean of all structure to SA 2,5

One coat of two — pack zinc rich epoxy primer.
Dry film thickness approx 30 — 40 microns

One intermediate coat, type two pack mastic mio epoxy.
Dry film thickness approx 125 microns.
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4 HANDLING, STORAGE AND PRESERVATION
GUIDELINES

4.1 Storage Guidelines
• Sensitive equipment (control box, instrument panels, motors, etc.) shall be stored indoors

in dry areas and shall be stored and transported in up-right position.

• If equipment or cabins are stored in outdoor conditions, the cabinet heater or the motor
heater shall be energized.

• Electronic panels/equipment or junction boxes must not be unpacked out-doors.

• The crane parts shall be stored and transported in the original transport cradle.

4.2 Preservation Guidelines

4.2.1 General

This standard for preservation shall be used if not otherwise agreed.
Responsible
• Sub-suppliers, until the equipment is delivered to Dreggen Crane AS
• Dreggen Crane AS, until the equipment is delivered to the customer
• Customers, until the equipment is installed

(after installation the customer is required to preserve and maintain to keep the equipment
according to the Equipment User Manual).

Preservation shall never replace surface treatment.

4.2.2 Initial Preservation

The equipment shall be clean and without any corrosion prior to preservation.

• Exposed unpainted machined surfaces, gasket faces on carbon steel flanges, access hatch
covers, wheels, rack, bolt ends and other unpainted surfaces, shall be coated with rust
preventive, type Tectyl 506 or similar protection.

Hydraulic system: fittings, pipes, hoses and motors, shall be filled up with Hydraulic oil
ISO VG 32, if stored more than 12 months. The equipment shall be marked with a label
telling that it is filled with oil.

• All inlets/outlets on equipment, hydraulic flange connections and open flexible hose
connections shall be plugged or blanked with plugs of metal if stored more than 12
months that is equal to the metal in the threaded opening and plugged with plastic/metal
plugs if stored less than 12 months.
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• Gearboxes and swivels are filled up with oil (operational type). Rotate pinions to ensure
the gearbox/swivel is totally filled up. The equipment shall be marked with a label telling
that it is filled with oil, if stored more than 12 months.

• Door hinges and grease nipples are to be re-lubricated and plastic plug installed, if stored
more than 12 months.

• Acid free vaseline is to be applied to door and window gaskets, if stored more than 12
months.

• Grease lubricated bearings shall be greased (Texaco Rodine 2/Shell Alvania EP2/equal).

• Manometers and level gauges shall be enveloped with aluminium sheeted glass fibre cloth
if stored more than 12 months.

Note;

If the equipment may be exposed to welding and grinding splatter after initial preservation, it
shall be protected with aluminium sheeted glass fibre cloths or similar fire resistant material.

4.2.3 Special for Electrical and Electronic Equipment

• Sensitive equipment (control cubicles, instrument panels, panels, junction box, control
box, motors, etc.) shall be stored indoors in dry areas.

• If electrical equipment is stored in outdoor conditions, the cabinet heater or the motor
heater shall be energized. This is also applicable for electrical motors installed in base
columns.

4.2.4 Preservation Record and Periodical Preservation

Preservation shall be checked and maintained according to Periodical Preservation
procedures listed above documented in the Preservation records Mechanical MP-01.

M;\60338\1nstructjon Marival\Chapter 04 rev02.doc 	 JGULL
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PRESERVATION RECORD

MECHANICAL (MP-01)
Project No.	 : 60338
Manufacturer: DREGGEN CRANE AS
Description	 DK220-12T-16m	 Tag no. L723A

VALID STATUS CODE = OK, NA

-	 INSPECTION ITEM	 SUPPL. FABR. HOOKUP COMMENTS
01 Preservation nerformed	 OK

Corrosion protection applied	 OK
03 Frost precautions taken	 NA
04 Storage/transport protection correct	 OK	

I05 Loose items marked and preserved	 OK
06 Eauipment enclosure sealed off 	 OK
07 In/outlets sealed off 	 OK
08 Periodical preservation carried out see item 14 	 NA

Storage conditions are according to specifications NA
jj No damage on the equipment after transport	 NA
11
12
13
14 I	 PERIODICAL PRESERVATION LIST 	 INTERVAL

Shafts on rotating equipment that are not locked shall be rotated 1 1/4 turn in the rotating direction to avoid 	 8 weeks
brinelling when located in one position for long periods. Make sure that the new shaft position varies from
check to check. Bearings with lube oil housing, check that oil level is adequate prior to rotation

Check that Initial Preservation is not damaged or destroyed 	 8 weeks

VERIFIED	 By Dreggen Crane AS	 Yard	 End-user
Name
Sign
Datp
Name
Sign CL

Dnt

Nl:\60338\lnstmctjn Manual\Chapter 04 rev02.doc 	 JGULL
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4.3 Packing Guidelines
The equipment is packed in such a way as to restrict movement under transportation.

• A minimum of 2 address labels are attached to each separate package

Further precautions with reference to e quipment that is not encased:
All protruding parts (junction boxes etc.) are packed in strong wooded cases suitable for
transportation by truck on highway.

Cables, flexible hoses etc. is secured to ensure they do not drag along the ground.

4.4 Unpacking Guidelines
• The crane parts with their wooden frame are placed directly on the truck body and

secured longitudinal and transversal using wood beams and strapping tool. Strapping
tools are used to secure the units to the floor. The fastening tools are to be removed prior
to unloading the truck.

Lifting of the crane parts are to be performed in accordance with sketches below.

4.5 Handling/lifting and Transportation Guidelines
4.5.1 Transportation Guidelines

After transport the incoming components/equipment shall be inspected to ensure that:
• No transport damages have occurred.
• The preservation is correct
• The equipment has been transported according to specifications.

Incoming inspection shall also check that there is conformity between prescribed quality and
quantity on purchase documents and received material. Any damages, non-conformances and
in-correct preservation must be reported to Dreggen Crane AS, prior to unloading the truck.
Photos are to be taken and submitted to Dreggen Crane AS, to substantiate any demands
towards Dreggen Crane AS and/or the protractor.

4.5.2 Handling/lifting Guidelines, General

The object of this procedure is to ensure a safe and secure lifting, handling and transportation
of the crane parts. Improper lifting operation may result in damage to personnel and property.
The operation must conform to national standard. Before lifting, remember to check the
lifting capacity. When lifting, ensure sufficient clearance to other items to avoid damage.

M\6033S\lnstnictjon Manual\Chapter 04 revO2 .doc 	 JGULL
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5	 INSTALLATION GUIDELINES

5.0
	

General

Installation Report, Chapter 1.4, is to be completed prior to Mechanical Completion Test is carried
out.

Drawings and parts list, referred to in this chapter are enclosed.

Components referred to with Item numbers can be found in Dwg. No.: D723-1 Main Assembly
drawing.

The Crane will be delivered in the following main parts suitable for transport:

• Pedestal, weight 1750 kg
• Slewing column w/operating platform and completely mounted main valve, slewing

gear/ motor and hydraulic system.
Weight: 3000kg

• Main Jib with Folding cylinder with hydraulic pipe, fittings and load limit valve
Weight: 6400 kg

• Front jib with winch, weight: 2700 kg

• Hydraulic luffing cylinder with hydraulic pipe, fittings and load limit valve
Weight: 1200 kg

• Starter panel XI, radio remote controller
• Electro motor

• Emergency Hand operated pump with flexible hoses
• Spare parts and tools

5.1 Mechanical installation

All crane parts are delivered separately packed suitably for transport.
The following procedure to be used to install the crane:

1. Pedestal weld on the deck
2. Mount electro motor inside pedestal before mounting slewing column.
3. Slewing column - Mount on the top of pedestal
4. Lift luffing cylinder in the position and support temporary
5. Lift Main jib with folding cylinder and mount it on the top of slewing column by axle and

It..LUII IC!

6. Lift Front jib and mount it on the end of Main jib by axle and retainer
7. Connect hydraulic hoses between main and front jib
8. Connect hydr. hoses between main jib and slewing column
9. Connect hydr. hoses between luffing cylinder and slewirig column
10. Fill in oil in the tank to the middle of level indicator
11. Connect el.power to the main starter box, before START - see instruction 5.2 and 5.3
12. Connect folding cylinder with front jib



and base column erection.
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I.	 Lift up pedestal and place it in position and weld it for main deck as stated on General
arrangement drawing, D723.

2. Mount electro motor inside pedestal before lifting the slewing column in place.
3. Lift slewing column on the top of pedestal and fasten it by screws 10.9 quality, D723-1 item

40,41
4. Make sure bolts are properly tightened. Tightening moment for bolts, M30*190 D1N6914-

10.9BLACK according to enclosed diagram. (MA = 1800 Nm, see "Tightening torque for
bolts)

5. Check that brackets for cylinder and jib direction point out on correct side.
6. Remove the fastening/ strapping tools and lifting slings.

Luff'1n2 cylinder

1. Assemble the hydraulic luffing cylinder on the slewing brackets for cylinder mounting with
bolt and retainer, support cylinder temporary

2. Check that valve and pipe are on the right side of cylinder
Figure 2. Lifflng cylinder erection

•iLP:

4 _
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MAIN JIB WITH FOLDING CYLINDER

I. Connect folding cylinder to the main jib by manual hoist

Fasten folding cylinder to
luffing jib with manual
chain hoist.

2.	 Hold complete jib by building crane and guide end into the stewing connecting brackets
and hinge it by the special made axle and lock with retainer.

Figure 3. Main jib with folding c ylinder erection
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2. Lift luffing cylinder to the bracket on the main jib and fasten it by axle and retainer. Now
Main jib can stay without help-crane holding.

IJJ &UJJtig cyu,iuer
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FRONT JIB

1. Lift front jib by crane and make sure the winch is turned upwards, ready for connecting with
main jib. Use manual chain hoist to get this position.
2.Use axle and retainer to fasten front jib to the main jib.
3. Put some "wheels" under jib head before leaving it on the deck.

FOLDING CYLINDER

1. Connect folding cylinder to the front jib by axle and retainer.

glre 6. Folthng cinder connect to fro ntjib

2-ld...

-

-I
1

-



column and luffing cylinder
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HYDRAULIC INSTALLATION

All internal hydraulic connection on different crane components are already installed and tested at
factory and further connection between main components should be done according to identical
markings found at end of each hose lines.

Ref. hydraulic diagram No.: C723-1013 latest revision and make sure that the numbers marked in
each hose ends connected to the same number at connecting points.

1. Connect flexible hoses between slewing column and cylinder. - see figure 7.
2. Connect flexible hoses between slewing column top and jib. -see figure 8.
3. Connect flexible hoses between main jib and front jib 	 - see figure 9.
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Figure 9. Hoses between main jib and front jib

Lubricate all grease points, ref. Lubrication Chart.
Fill hydraulic oil in the tank to the level on the indicator about middle.
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Electric Installation

1. Connect electro motor to starter box, Xl, by cable.
2. Connect main power supply cable in starter panel XI.

5.2 Start-up check

The following is to be checked prior to start-up:

The unit installed with all hydraulic hook-up performed

• The unit installed with all electric hook-up performed

• All grease nipples properly greased, ref. Lubrication Chart.

• Check that oil level is within acceptable limits in all gearboxes, ref. Lubrication Chart

• Check power supply to the crane, ref Electro drawings L723-80

• Before operating the crane, ensure that no foreign elements are located in the operation area.

5.3 Start-up

Start the pump and stop immediately. Check direction of rotation of the pump by looking at el.
motor fan inside pedestal. Rotation to be ANTI-clockwise seen towards pump shaft.

•	 Run the crane without load using all crane motions for about 30 minutes in order to empty

the hydraulic system of air.

•	 Check for hydraulic oil leakages.

•	 Control, by operating the crane, that all crane movements are correct in comparison with

the symbols at the control unit.

•	 Check for correct operation of limit switches (hoist up/down).

•	 Make sure the wire rope is tense on the wire rope drum before regular operation.

•	 Limit switch, Hoist Up, to be adjusted to correct position

•	 Limit switch, Hoist Down, to be adjusted to correct position (lifting height 30m).

•	 Installation Report, is to be completed prior to Mechanical Completion Test

•	 Touch-up painting

Touch-up painting to be carried out after Installation Report is completed.
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5.4 Installation Report

Installation Report

Project No. :	 60338
Manufacturer: DREGGEN CRANE AS	 Ser.no. L723A

Description :	 DKF220-12T-16m	 Tag. No.:

DESCRIPTION	 Expected	 Result	 COMMENTS
Result/Criteria

01 Mechanical hook-up performed	 Accepted

02 Hydraulic hook-up performed	 Accepted

03 Electric hook-up performed

04 Lubricate all grease points, Lubrication Chart. 	 Performed

05	 Check that oil level is within acceptable limits in 	 Accepted
all gearboxes. Fill up if necessary with gear oil
specified in Lubrication Chart.

06 Check the hydr. oil pressure and flow rate from 	 Performed
platform P.line.

r

07 Check for hydraulic oil leakages. 	 Accepted

08 Make sure the wire rope is tense on the wire rope Accepted
drum before regular operation.

09 Check for correct operation of limit switches 	 Accepted
(hoist up/down).

10 Control, by operating the crane, that all crane 	 Accepted
movements are correct in comparison with the
symbols at the control unit.

11 Limit switch, Hoist Up, to be adjusted to correct 	 Accepted
position.

12 Limit switch, Hoist Down, to be adjusted to	 Accepted
correct position (lifting height 40m).

13 Touch-up painting to be carried out after 	 Noted
Installation Report is completed.

VERIFIED	 -	 Class	 -	 Buyer	 -	 End-User

C)	
C.)	

C.)

w	 w

E	 E	 E
0	 0	 0
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6	 FACTORY ACCEPTANCE TEST PROCEDURE (FAT)

6.1	 General

This test is to be carried out after Installation Report, Chapter 5.8, is completed and shall take
place prior to the Commissioning Procedure, Chapter 6.5

The operation of the crane are to be controlled by Main Valve on operation platform and Radio
controller.

Be sure to read and understand the user manual before operating/testing the cranes.

6.2	 Requirements

The following to be completed/clarified prior to start of testing:
•	 Installation Report in Chapter 5.4
•	 Qualified personnel to operate the Crane
•	 Test load (SWL 12T x 1.25 = 15T). Water bags are recommended.

6.3	 Utilities required

•	 Electro power supply: 400V/5OHz
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FACTORY ACCEPTANCE TEST PROCEDURE

ELECTRO-HYDRAULIC JIB CRANE
DKF220-12T-16M

CRANE No.: L723A

Customer: C. N. P. Freire S.A

Hull no.: NB 600

Dreggen Project no: 60338

Class: N/A	 Class No:

Controlled and tested

Bergen,

Class/Signature	 DREGGEN CRANE AS

Customer representative

M:\60333\Insrjctjon Manual\Chaper 06.doc
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NO	 CONTROL ITEM	 DATA	 CONTROL
1.0	 Crane	 Drawing no: D723

41.4

x. outreach	 16m
. outreach	 3,2m

rking sector	 3600	 At site

t bed (angle)	 Trim:2 0 Heel: 5 0

el const.	 check dim.	 DWG no: D723

H1.6Steel

Bolts and nuts locked	 PS 1003-507 "Tightening
torque for bolts"	 OK

 surface Preparation	 According to document 	 OKrequirements
1.7	 Paint type, colour	 According to customer

request	 Ok

1.8	 Load plate	 SWL 12T-16m	
Ok

1.9	 Name plate	 L703A	 Mounted	
Ok

1.10	 Hook travel	 30m
At site

1.11	 Check for workmanship 	 Performed	 OK

2.0	 Winch SWL 12TParts list: P80-125
Drawing: C80-125

1	 Hydraulic motor	 Art. No: 14222
51V 160 RF1N N2NN NNAO NNN 	 Serial no.
160 AANN 0000

2	 Gear type/ratio: i=74,3	
Art No:7130B:
Serial no.

2.3	 Brake	 Operation

2.4	 1 Drum	 Drwg.D80-12501
2.5	 Wire rope	 Art. No: 14240

026MM, -1960KP/MM2

2.6	 Safety hook with weight 	 Checked

2.7	 Limit switch hydraulic 	 Mounted

2.8	 Wire / Drum - connection	 Checked

2.9	 Spooling of wire	 Checked
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4.0

1	 Cylinder type:	 Art. no. 109 15	 Ok
0280/200 x 2890

UP6.2

1ILimit

Hydraulic arrangement	 Drawing no: C723-1013

Operation valves/handles	 Checked operation	 Ok

 switch, Hoist bottom	 MountedJ FunctionOk
os.

imit switch, Hoist top
osition	 Mounted! Function	 Ok

6.4	 Pipes/ hoses	
Checked	 Ok

7.0	 I Overload Test - 1,25 x SWL	 15T at 16m

Slewing in both directions	 360 degrees7.1	 170/170 bar

7.2	 Main Jib luffing up /
own	 lowering	 2 10/60 bar

7.3.1	 Main Jib lowered incl. 3 stops	 Uk
.2	 Front jib, fold out/fold in 	 170/80 bar

Hook hoisting / lowering	 x 3 stop	 245/80 bar

7.5 Brake Hoist test, keep load 	 5 minutes	
Ok

7.6	 Brake sewng test, keep	 5 minutesagainst eel	 Ok

7.7	 Lift load 2m, stop crane OFF manu pumpEmerncy lowering by	 Ok

7.8	 Lift load 2m, stop crane OFF 	 nanJ umr
me encx luffing by manual 	 Ok

M:\60338\Jnstructjon Manua\Chapter 06doc
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neel no.

DREGGEN
I	 CRANE AS

C. N. P. Freire. S.A.

Tag. No.:

Project No.	 60338
Manufacturer: DREGGEN CRANE AS
Description :	 DKF220-IOT.18m
Ser. No.	 L703A

DESCRIPTION

1.00 Crane Installation Report

2.00 FAT report

E[3.01 Power supply 400V/ 50Hz
3.02	 Operation valves/handles
3.03	 Operation radio control

Test Procedure

Expected
result/Criteria

Accepted

Accepted

Accepted

Result	 COMMENTS

3.05	 Func
3.06	 Func
3.07	 Funci
3.08	 Funci
3.09	 Lunit

Hoist

fling Jib

ding front
Hoist Un/I down

3.13	 Outreach, max/min	 16m / 3,2m
3.14	 Brake test, check for creep. Hoisting brakes are Check for creep, 5

to be tested with SWL from maximum lowering mm.
-	 speed to full stop.

3.15	 Slewing Brake, check for creep.	 5 mm
3.16	 LS - Pressure limiting valves, Checked.	 Performed

Safety valves are to be adjusted to specified
working pressure, secured and sealed after
overload test is carried out.

r

d Test
k speed, full load

ng time: average up / down
ing right/ right

rgency lowering to be demonstrated, ref.
ter 7, Emergency Lowering Procedure.

onstratedusing emergency hand pump.

astening to be demonstrated,
hapter7.

VERIFIED	 Yard	 I
=101	 1=o	 Ia
UI	 in

IU

J	 I.
El	 10.
o	 IE

1C)

SWL 151
0-20 rn/mm
60 sec
0-1 rpm
Function

Accepted

End-User

0
00S
U

0.
E0
C)

Class

M:\60338\instruction Manua]\Chapter 0 .doc
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Commissioning Test Report

I
CUSTOMER: C. N. P. FREIRE. S.A.

MANUFACTURER: Dreggen Crane AS Tag. No.: L723A

EQUIPMENT:	 EQUIPMENT INTENDED FOR:
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7 OPERATING INSTRUCTIONS

7.1 Start, normal operatio

7.1.1 Pre-Start Preparati
-

The crane is to be inspected prior to use in ac 	 pecified in Chapter
3.2, Routine Inspections before each working perio

The following safety precautions are to be adhered to:
1. Before the crane is taken into use, make sure that the crane	 a fastening locking

system is unfastened.
2. Note all appropriate regulations when attaching load.
3. Check that load which should be lifted/lowered is fasted on proper way.
4. Operation of the crane is only to be carried out by people familiar with lifting

appliances.

7.1.2 Crane Operation

The crane is operated by "Main Valve Controller" on operation platform or by Radio remote
controller. All motions has stepless control from 0- to max. Two motions can be operated at the
same time with full capacity, but with reduced speed.

All the crane movement symbols are shown on the sign plate under the main valve. When the
crane is not in use, the "STOP" button on main starter box is to be pressed. It cuts supply to
solenoid for main valve.

START CRANE - 1. Main switch on starter box, XI, in position "ON".
2. Push green button "START" - el.motor/pump start.

Operation of crane from Main valve



Operation of crane by Radio controller

Switch on the el.box. X2 (placed on operation platform) has to be change from manual operation
to radio operation.
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7.1.3 Restriction in use

The following is to be adhered to:
ENVIRONMENT: I High humidity.

The design temperature is defined as the minimum service temperature,
for which operation of the crane is anticipated. Td = minus lOdeg.

Design temp.: -lOdeg - + 45deg.

,

7.1.4 Observations to be Made During Start Sequence and Normal operation

• Ensure that all mechanical functions are running properly.
• Ensure that all hydraulic functions are running properly and that there are no leaks.
• Strictly observe and always adhere to the respective regulations on labour safety and

accident prevention when operating the crane.



7.1.5 Emergency Stop

Emergency stop is done manually by using one of the following methods:

1. OPEN "EMERGENCY STOP" valve, fitted close to Main Valve Controller on the right side of
operation platform.

2. Pushing the button STOP on starter panel Xl.
3. Pushing the button STOP on radio controller.
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Push STOP on
starter panel.	 Open ball valve

"EMERGENCY	 Push "STOP" on
STOP"	 remote controller

7.1.6 Start After Emergency Stop, Due to System Failure

The following procedure is to be adhered to:

1. Chapter 7.3, Emergency Operation Instructions.
2. Fault finding/trouble shooting to be initiated, possible findings are to be rectified prior to

use of crane.
3. Inspection prior to operation procedure to be carried out, ref. Chapter 3.2, Routine

inspections before each working period.

7.1.7 Start after emergency stops, due to hazardous situations:

The following procedure is to be adhered to:
1. Clear the area for unauthorized personnel.
2. Normal start.



7.2 Hazards and protective measures

7.2.1 General

Crew must under no circumstances be located below the crane during lifting operations.
Access platforms are only for inspections and maintenance use.

7.2.2 Overload Protection

The overload protection renders impossible hoisting/jib luffing up, if the overload setting is
exceeded. Only the lowering function can be used, once the overload protection has been
activated. As soon as the load on the hook is reduced to a weight below the overload setting, the
switch-off devise allows the hoist to function again.
We thus recommend, the wire rope to be taken up gradually using the variable speed control
before the load is lifted.

7.2.3 Do and Don'ts for Safe Operation

What should be Done:

•	 Activate the stop button when crane is left unattended.
•	 Regularly cleaning the complete crane.
•	 Check limit switch action periodically.
•	 Regularly lubrication to be carried out as specified in Chapter 3
•	 Operate the hoist/crane within the designed duty class.
•	 The crane is to be properly secured at sea (when not in use).
•	 Renew twisted wire rope if detected, ref. ISO 4309.
•	 Lifting of loads should in general start carefully.

What should Not be Done:

•	 Do not exceed permitted carrying capacity, and permitted operating pressure.
•	 Use limit switches as normal working limit switches.
•	 Lift loads at an angle or attempt to pull loads sideways. This will most certainly damage

the wire rope and cause additional wear to the wire rope.
•	 Leave hook at head height.
•	 Let lower block lie on the ground causing the hoist wire rope to become loose.

Wire rope may jump off the sheaves and thus be damaged.
•	 Inch the hoist, as this will shorten motor life and cause excessive wears on brakes. Always

try to keep starts to a minimum.
•	 Never transport loads over the heads of workmen.
•	 Never have a load suspended in mid-air unattended.
•	 Never use hoisting machinery to free stuck loads.
•	 Do not use the hoist wire rope as a sling for suspension.
•	 Handling moving wire rope is not permitted.

7.2.4 Consequences of Misuse

It is of great importance that the crane is operated in accordance with the operating procedure.
NOTE! Any misuses may cause damages, and will always be hazard to personnel safety.



7.3 Emergency Operation Instructions

7.3.1 Emergency Lowering of load

ergency Lowering is to be performed in accordance with the following procedure:

1. Clear the area for unauthorized personnel.

2. Make sure that the power is off.
3. Connect flexible hoses on "Emergency Hand Pump" between "Emergency Lowering

Point, (Suction)", and "Emergency Lowering Point, (Pressure)"- mounted on top of

jib.
4. Apply pressure from the hand pump. This opens the brake and lower the load.

5. Keep on pumping until the load is resting on deck.
6. Disconnect flexible hoses on "Emergency Hand Pump" between "Emergency

Lowering Point, (Suction)", and "Emergency Lowering Point, (Pressure)".

Emergency
pump connection
PRESSURE

-
U..,	 'k vc
-	 .7....	 -..--.

	Wil-

M-111'-.*...

Xn

•

i_

f:;:..	 .	 ....;	 .r..,.
—	 ...-

4	 ,	 -
1	

'	 c

I	 -
___ Emergency

pump connection
SUCTION



7.3.2 Emergency Lowering of Jib

Emergency lowering of jib is to be performed in accordance with the following procedure:

1. Clear the area for unauthorized personnel.
2. Make sure that the power is off.
3. Open ball valve on the right side of cylinder "Emergency lowering jib- Normally closed".
4. After operation is finished, close the ball valve.

7.4 Crane Parking

7.4.1 Sea Fastening

The crane is to be properly secured at platform (when not in use).

1. The jib to be strapped to avoid sideway movements.

2. Secure the hook block by fastening chains between the hook and at fixed points on jib
rest. This to reduce movement of the hook during sea towage. The hook is to be secured in
top position.
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8.1 Maintenance Guide Lines

PLANNED LUBRICATION - RELIABILITY
The following lubrication instructions are based on reasonable minimum requirements and
are designed to guide the equipment user in formulating and carrying out a regular lubrication
schedule.

Frequency of application is based on a standard 8-hour day, 5-day week.

Consideration must be given to hourly duty, atmospheric and ambient conditions, and it
should be noted that over-lubrication could be as dangerous as under-lubrication.

Except where otherwise stated, the lubricants in this manual are suitable for average ambient
range —20 degr. C to + 50 degr. C.

For extreme ambients or working conditions consult lubricant manufacturers.

For equipment operating outside in extremely low temperatures it is advisable to use electric
coil heaters or similar devices to bring the oil to normal operating temperatures before putting
the crane of machine to work.

The symbols shown in the lubricant columns should be referred to the section 9. 1, to identify
the lubricants prescribed for each application. Before using an alternative grade of lubricant it
is recommended that Dreggen Crane AS and/or the lubricant manufacturer be consulted.

WHILST EVERY EFFORT HAS BEEN MADE TO ENSURE THE ACCURACY OF THE
LUBRICATION INSTRUCTIONS, THEY DO NOT FORM ANY PART OF A
GUARANTEE OF PERFORMANCE EITHER EXPRESSED OR IMPLIED.

Dreggen Crane AS reserves the right to withdraw and amend the information given without
prior notice.

Thorough lubrication is important for performance and lifetime of the Dreggen Crane AS
equipment. For trouble free operation the machine should be lubricated as per lubrication
chart and data drawing. When applying grease to a fitting, continue application until fresh
grease can be seen (where possible). Rotate all moving parts to distribute the grease.
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8.2 Routine inspections before each working period

8.2.1 General

• Inspection, service and repairs on the crane must be performed in accordance with local
statutory requirements.

. Preventive maintenance should be practiced to minimize the chance for breakdown.

• It is important that the crane is inspected regularly and need for maintenance is noted
accordingly and taken care of within convenient time.

• The maintenance should be executed in accordance with an established routine.

• The person responsible for maintenance should ensure that the routine is adhered to.

• Inspection and maintenance of the crane is to be carried out by people familiar with
lifting appliances.

• Repairs are to be carried out by experts. Experts are those who, through their training and
experience have sufficient knowledge about winches, lifting and pulling devices and are
familiar with the relevant legislation concerning health and safety at work, accident
prevention regulations, guide lines and generally accepted technical rules, that they can
assess the safe working conditions of winches, lifting and pulling devices.

8.2.1.1	 What should Not be Done:

• Do not leave tools or parts on the crane after maintenance.
Do not attempt to carry out maintenance work on hoist/crane while power supply is on.

. Do not heat treat wire rope.

8.2.2 Consequences of Misuse

It is of great importance that the crane is maintained in accordance with the maintenance
procedure.

NOTE! Any misuses may cause damages, and will always be hazard to personnel safety.

8.2.3 Inspection prior to operation

Trained staff must inspect all parts of the crane and required/necessary cleaning is to be
carried out before the crane is put into operation.

The inspection should at least contain the following items:

1. Check the crane for visible damages.

2. Ensure that all parts have been lubricated according to Lubrication Chart.

3. Special attention should be paid to the hydraulic system. Check for damage.

M :\60338\lnstruccion Manual\Chapter 08 .doc 	 JGULL
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4. Check that there are no signs of hydraulic oil leakage from hydraulic hoses, tubes and
fittings.

5. Ensure that all hydraulic valves are in normal position.

6. Check filters flow.

7. Check that wire rope runs correctly in the sheaves and that the wire ropes ends are
securely clamped.

8. Ensure that the wire rope of the hoist is in perfect condition.

9. Control oil level on winch gear (at least on weekly basis).

10. Check that the crane can move freely in its operation area.

11. Check that the cranes hoisting characteristics are functioning correctly and that brakes
are operating satisfactorily.

12. Check that the limit switches are operating satisfactorily.

NOTE! Possible findings are to be rectified prior to use of crane.

M:\60338\lnstructiort Manual\Chapter US.doc	 JGULL
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8.3 Periodic Inspection & Maintenance
Inspection and maintenance are to be carried out in accordance with prevailing statutory
requirements.
The crane's condition is to be within acceptable limits as specified in prevailing statutory
rules and regulations.

The following procedures are to be followed, to ensure that the above requirements are
obtained, and to gain the expected operating time/lifetime.

'Hook, SWL 12T

Interval	 Inspection	 Maintenance
Monthly	 Check the complete lower block for	 Possible findings are to be rectified prior to use

damage, corrosion, wear & tear, 	 of crane.
Check protection against corrosion, and apply

Check locking of hook nut,	 grease if needed, ref. Lubrication Chart.
Check all bolt and nut connections.

Yearly	 Ref. monthly inspection. 	 Ref. monthly maintenance.
Check protection against corrosion, and apply
paint/grease if needed, ref. Lubrication Chart.

5 yearly	 The lower block to be dismantled. 	 Ref. yearly maintenance.
Check all parts for damage, corrosion, wear
& tear (especially hook with nut). NDT to
be evaluated.
Check hook and nut for fatigue cracks
(especially threaded area). NDT to be
evaluated.
Reassemble and carried out overload test.

Overload test: SWL x 1.25

Wire Rope

Interval	 Inspection	 Maintenance
Monthly	 Check that the wire rope has not been	 Possible findings are to be rectified prior to use

damaged in any way, ref. ISO 4309.	 of crane, ref. ISO 4309.

Check for tear & wear.	 Check protection against corrosion, and apply
lubrication if needed, ref. Lubrication Chart.

Yearl y	Ref. monthly inspection.	 Ref. monthly maintenance.
Clean and lubricate the total length of the wire
rope, ref. Lubrication Chart

M :\60338\lnstniction Manual\Chapter (JS,doc 	 ]GULL
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Winch

Interval	 inspection	 Maintenance
Monthly	 Check the winch for damage, corrosion,	 Possible findings are to be rectified prior to use

wear and tear,	 of crane.
Check locking of shafts for winch foot
brackets.
Check locking of friction block for wire
rope.

Yearly	 Ref. monthly inspection. 	 Ref. monthly maintenance.
Check all bolt and nut connections.
Spot-check (20%) pre-tensioning of nut and Check protection against corrosion, and apply
bolt connections, 	 paint if needed.
Check wire rope drum for damage, wear
and tear.

5 yearly	 Ref. yearly inspection. 	 Ref. yearly maintenance.

Check shafts for winch foot brackets, for
fatigue cracks. NDT to be evaluated.
Check foot brackets, for fatigue cracks.
NDT to be evaluated.
Spot-check (50%) pre-tensioning of nut and
bolt connections.

Winch Gear with Brake and Adaptors Housing and Winch Support Bearing

Interval	 inspection	 Maintenance
Monthly	 Check that the winch gear is not damaged. 	 Possible findings are to be rectified prior to use

of crane.
Control oil level. Fill, if necessary.	 Oil change see producer instruction, Chapter

12.
Check that the winch support bearing is not
damaged.	 Check protection against corrosion, and apply

grease if needed, ref. Lubrication Chart
Check all bolt connections.

Clean the gear prior to oil filling, using pre-
heated part of new oil when ambient
temperature is low, so that the abrasion and
contamination can flow away.

Ref. Chapter 12, Component Datasheet
Winch Gear Maintenance Instruction.

Yearly	 Ref. monthly inspection.	 Ref. monthly maintenance.
Oil sample to be taken to evaluate wear &
tear of the gear.	 Oil change at least once a year.
Check wear & tear of the winch support
bearing.	 Check protection against corrosion, and apply
Check all bolt connections. 	 paint/grease if needed, ref. Lubrication Chart.

Spot-check (20%) pre-tensioning of winch
gear bolt connections.

Brake test to be carried out.

5 yearly	 Ref yearly inspection.	 Ref. yearly maintenance.

Check (100 17c) pre-tensioning of winch gear
bolt connections.

fVl:\60J\lnstruction Manual\Chapter 08.doc	 JGULL
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Hydraulic Motor for Winch

Interval	 Inspection	 Maintenance
Monthly	 Check that the hydraulic motor is not	 Possible findings are to be rectified prior to use

damaged.	 of crane.
Check bolt connections between hydraulic
motor and winch gear.

Yearly	 Ref. monthly inspection. 	 Ref. monthly maintenance.
Check protection against corrosion, and apply
paint if needed.

5 yearly	 Ref. monthly inspection. 	 Ref. yearly maintenance.

Check (100%) pre-tensioning of winch 	 Component Datasheet, Ch. 12
gear/motor bolt connections.

Slewing Ring with Gear Rim and Pinion

Interval	 Inspection	 Maintenance
Monthly	 Check that the stewing ring with gear rim	 Possible findings are to be rectified prior to use

and pinions are not damaged.	 of crane.
Check protection against corrosion of gear rim

Check all bolt connections,	 and pinions and apply grease if needed, ref.
Lubrication Chart.

Yearly	 Oil sample to be taken to evaluate wear &	 Ref. quarterly maintenance.
tear of the gear.
Check wear & tear of gear rim and pinion.	 Check and apply grease in all grease points if
Check slewing ring bearings for wear & 	 necessary.
tear.
Check all bolt connections.
Spot-check (20%) pre-tensioning of stewing

rR
bolt connections.

5 yearly	 yearly inspection. 	 Ref. yearly maintenance.

k (100%) pre-tensioning of stewing	 Check protection against corrosion and apply
bolt connections, 	 paint if needed.

Slewing Gear with Brake and Adaptors Housing

Interval	 Inspection	 Maintenance
Monthly	 Check that the stewing gear is not damaged. Possible findings are to be rectified prior to use

of crane.
Control oil level. Fill, if necessary.	 Check protection against corrosion, and apply

grease if needed. ref. Lubrication Chart.
Check all bolt Connections. 	 Clean the gear prior to oil filling, using pre-

heated part of new oil when ambient
temperature is low, so that the abrasion and
contamination can flow away.

Ref. Chapter 12, Component Datasheet,
Stewing Gear Maintenance

Yearly	 Ref. monthly inspection.	 Ref. monthly maintenance.
Oil sample to be taken to evaluate wear &	 Oil change after 200-1000-2000 operating
tear of the gear.	 hours, but at least once a year.
Check wear & tear of the winch support
bearing.	 Check protection against corrosion, and apply
Check all bolt connections, 	 paint if needed.
Spot-check (20%) pre-tensioning of winch
gear bolt connections.
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Brake test to be carried out.
5 yearly	 Ref. yearly inspection. 	 Ref. yearly maintenance.

Check (100%) pre-tensioning of winch gear
bolt connections.

Hydraulic Motor for Slewing Gear

Interval	 Inspection	 Maintenance
Monthly	 Check that the hydraulic motor is not 	 Possible findings are to be rectified prior to use

damaged.	 of crane.
Check bolt connections between hydraulic
motor and winch gear.

Yearly	 Ref. monthly inspection.	 Ref. monthly maintenance.
Check protection against corrosion, and apply
paint if needed.

5 yearly	 Ref. monthly inspection.	 Ref. yearly maintenance.

Check (100%) pre-tensioning of winch 	 Component Datasheet, Chapter 12
gear/motor bolt connections.

Hydraulic System including Hydraulic Flexible Hoses

Interval	 Inspection	 Maintenance
Monthly	 Check that there are no signs of hydraulic 	 Possible findings are to be rectified prior to use

oil leakage from hydraulic hoses, tubes and of crane.
fittings.	 Apply hydraulic it if needed, ref. Lubrication

Quarterly	 Ref. monthly inspection. 	 Ref. monthly maintenance.

Check flow in hydraulic oil filter (ref. filter Change the hydraulic oil filter if necessary.
service indicators).

________________ Check oil cooler externally.	

T

aecessary
Y	

.
early	 Ref. monthly inspection. 	 thly maintenance.

Check all hoses for surface cracking/
Check load control valve by performi
brake test of each function.

Crane Steel Structure

Interval	 Inspection	 Maintenance
Monthly	 Ref. Ch. 8.2.4 Inspection prior to operation. Possible findings are to be rectified prior to use

of crane.
Check protection against corrosion of
hinges and handles on slewing base hatch	 Apply grease if needed, ref. Lubrication Chart
w/coaming.

Yearly	 Ref. monthly inspection.	 Ref. monthly maintenance.

Check that the complete crane is not	 Check protection against corrosion, and apply
damaged,	 paint/lubrication if needed.
Check highly stressed areas (e.g. jib hinge,
cylinder hinges etc.) for fatigue cracks.
NDT to be evaluated.
Check jib hinge bearing for wear & tear.
Check cylinder hinge bearings for wear and
tear.
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Nut and Bolt Connections

Interval	 Inspection	 Maintenance

Monthly	 Ref. Ch. 8.2.4 Inspection prior to operation. Possible findings are to be rectified prior to use
of crane.

Check all bolt connection used to secure
axle retainers.

Yearly	 Ref. monthly inspection.	 Ref. monthly maintenance.

Visually inspect all Nut and bolt 	 Check protection against corrosion, and apply
connections (not included in above 	 paint/lubrication if needed.
inspection and maintenance procedures).

5 yearly	 Ref. yearly inspection.	 Ref. yearly maintenance.

Spot NDT of critical bolts to be evaluated.

8.4 Crane Maintenance specification

8.4.1 Operating mechanisms

• The operating elements on the crane must return automatically to the off position when
they are released.

• Special care should be taken with respect to the following parts:
• Hoist upper limit switch
• Hoist lower limit switch
• Hydraulic Operating valve

8.4.2 Testing the hoist brake function

The brake functions to be checked prior to operation and in accordance with the following
procedure:
• Static Test: Lift the load just clear of the deck and evaluate the brake function (5mm).

The load's distance above deck is to be constant during the test.
• Dynamic Test: The brakes are to be check by lowering the load at full speed with

subsequently activation of the brakes. The brake retardation is to be momentarily.
Evaluate the brake function for 5mm. The load's distance above deck is to be constant
during the test.

8.4.3 Testing the limit switch

Move the hooks in succession into the upper and lower end position. Stop just before the end
positions are reached, and carefully (e.g. by pressing the operating mechanism several times)
move the hook into the end position.

8.4.4 Maintenance of the wire

Note that a worn or damaged wire rope is extremely dangerous. If there is any doubt as to
whether the wire rope should be renewed, local authorities must be consulted.

The following is a general guide representative of the most common norms. However, local
regulations should be consulted and given priority. In addition confer ISO 4309.
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• If over a length equal 8 times the wire rope diameter, there is seen a number of broken
wires which together are more than 10% of the total number of wires (shown in chart
or on wire rope certificate) then the wire rope should be renewed.

• If a strand has broken the rope must be replaced immediately.
• The wire rope must be replaced as soon as swelling, bruises, permanent bends, kinks

or other serious damages (e.g. severe rust formation) and especially if heavy wear has
occurred.

Increased wear &. tear can occur due to aggressive environmental influences. Time intervals
between maintenance should then be shortened.

The wire rope is to be maintained in accordance with the following general procedure:
• The wire rope of the hoist must be lubricated in unloaded condition.
• Ensure that the wire rope is completely covered with lubrication, at all time.

Note: When checking the extent of wear and tear, the expected wear & tear for the
succeeding period until the next examination must be taken into consideration.

It is NOT allowed to heat treat wire rope.

8.4.5 Hook

Load hooks may not be
• Loaded on the point
• Dressed
• Annealed
• Bent

Increase tear and wear can occur due to aggressive environmental influences. Time intervals
between maintenance should then be shortened.

8.5 Corrections and minor repairs
Leakage in hydraulic hoses, fittings can be repaired, replaced by user.

8.6 Major repairs and modifications

Repairs on valve blocks, hydraulic motors etc. Dreggen Crane AS shall be notified, ref.
Chapter 1, Introduction.

8.7 Start-up after maintenance

Start-up of the crane after maintenance is to be carried out in accordance with Chapter7,
Operation Instructions.
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C

E

Life lubricated-	 -	 Grease after dismantling
Life lubricated	 -	 Grease after dismantling
Le Lubrication	 -	 Grease after dismantling
Grease nipple	 Grease MULTIFAK [P2	 Yearly

Hydraulic oil appr, 1100 1. Hydraulic all RANDO HIJZ 32 Check & refill every SO h

Lube nipple- 6 off 	

*TEXXCLAO

AC [P2	 Every SO h
Grease	 O PREMIUM 2 Check every 50 h- apply as needed
Oilfitting plug	 ANOD HOZ 32 Check every SO h- change yearly
OiL fitting pLug	 Check every 50 h- change yearly
Oilfitting plug	 Check each 50 h- Change yearly
Nipple	 GREASE, MIJLTIFAK [P2 	 Every SO h or as needed
Grease, brushed 	 TEXCLAO ORENYUN 2	 Every 50 h or as needed

Type tub.	 Owners type	 Intervat

12
	

Lylinder eye bearings 2 off

11
	

Jib head bearings- 2 off

10
	

Jib hinge bearing

9
	

Hatch: Hinges & handles

B
	

Hydraulic oil in tank

7
	

Stewing ring

Stewing gear-pinion

S
	

Stewing gear brake

4
	

Stewing gear box

3
	

Winch gear box

2
	

Winch bearing

Wire rope	
Item
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DECK CRANE DKF220121 .. 16m : LUBRICATION OIL CHART
Dre9gen project: 60338/51

iLjBearin in jib head	 SL04 5016 PP	 2 -	 Filled with grease before assemb12 jBearing in cylinder eye composite	 4 -	 Filled with grease before assemb

10 Bearing in jib hinge	 GEl 20 UK 2RS	 2 -	 Life lubricated

No. J	 Name	 Model	 QTY	 Aplication	 Recommended	 Oil / Grease

8 I hyd raulic oil	 in tank	 1	 Hydraulic oil	 Hydraulic oil RANDO HDZ 32

5 Slewin ir brakes	 Brevini RPR 3255 	 1 Oil filling plug	 Hydraulic oil RANDO HDZ 32

4 Slevvinir box	 Brevini RPR 3255	 1 Oil filling plug	 MEROPA 150

3 Win2h ear box	 Transmjtaj 713C3B	 1 Oil tilling plug	 MEROPA 150

2 J W1 ch drum bearing	 Roller bearing	 1 Grease nipple 1/8 Grease, MULTIFAK EP2

6 Slowing gir rim/pinion Brev in! RPR 3255 	 1	 Brushed	 Grease, TEXCD PREMIUM 2

1 YQroe	 026MM, -1960K p/MM2	 1	 Brushed	 Grease, Texckad ORENUYN 2

I	 062.40.1773.001.49.1522

Hngedles on hatch	
4 Grease nipple 1/8' Grease, MULTIFAK EP2

Slewing bearing	 Hoesch Rothe Erde	 6 Gr.nipple AM10x1 Grease, MULTIFAK EP2

_________	 EQUIPMENT	
Lub. Oil / G

ship	 point	 Dreggen- TEXACO	 Customer

- for ever

-for ever

equired	 filling
mtity / set by mak
2,5 kg	 Done
0,3kg	 Done
4 lit. Fill e 

10 lit.	 riII,1

0,5 kg	 Done

rox 1100 YARD

Done
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BRAND	 GREASE GREASE	 OIL	 GREASE HYD. OIL	 HYD. OILNAME	 Bearings	 Gearrack]	 Wire rope Norm. cond. Low temp.
Pinion	 ____________ -lOdg.	 -40dg.

MOBIL	 Mobillux	 Mobiltac	 Mobilgear 630 Mobilarma	 Mobil	 SHC524
EP2	 375N	 798	 DTEI3M

ESSO	 Beacon	 Mobiltac	 Spartan 150	 Surret	 Univis N32	 Univis N15
EP 2N	 375N	 N5K

SHELL	 Alvania	 Malleus GL95 Omala oil 150 	 Malleus	 Tellus T32	 Tellus Tl5
EP2	 GL95

TEXACO	 Starplex Molytex EP2	 Meropa	 Molytex	 Rando HDZ Rando HDZ
EP2	 Lub.150	 EP2	 32	 15

BP	 Energrease	 Energrease	 Energol	 Energol WP Bartran HV	 Bartran HV
MM-EP2	 OG-EP	 GR-XPI50	 32	 15

CHEVRON Dura-lith	 Open gear	 Gear	 Open gear	 Mechanism	 Mechanism
grease EP2	 Lubricant	 Compound	 Lubricant	 LPS32	 LPS 15

250 NC	 150/220	 250 NC
CASTROL	 MS 3	 Spheerol SX2 Alpha SP15O Spheerol SX2 Hyspin AWH Hyspin AWH

32	 15

ELF	 Ceran WR2	 Ceran AD	 Epona Z150	 Ceran AD	 Visga 32	 Visga IS

STATOIL	 UniWay	 GreaseWay LoadWay EP GreaseWay Hydra Way	 HydraWayLiX 22 PA	 HT2	 ISO	 HT2	 HVXA32 HVXA 15 LT

NOTE!
For winch gearbox, see lubrication lntri,finn

DKF220 DECK CRANE: WINCH GEAR 4 LITRE
WINCH BRAKE 013 - LITRE

SLE WING GEAR WIBRAKE 10 LITRE
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8.10 SLE WING RING BOLTS TIGHTENING

EVERY 1 YEAR

Inspect the stewing ring bolts. If a screw shows a tendency to slacken, tighten
all bolts with a torque wrench or a hydraulic bolt-tensioner.

Tightening torque and pre-tension forces are shown in the tables below.

EVERY 4 YEAR

Re-tighten as described above.

Screw grade 10.9	 Pre-tensioning before
tightening nut

M30	 437 k
M33	 540 k
M36	 637 k
M42	 877 kN
M48	 1155 k
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9 SPARE PARTS LIST FOR 2 YEARS OPERATION
9.1 How to Order Spare Parts

To ensure a correct delivery of Spare Parts, and to avoid any misunderstandings, we
recommend that our customers make use of the enclosed formula, ref. Chapter 9.2, when
requesting spare parts. This formula asks for the required information to supply correct parts.

9.2 Spare Parts Inquiry

VESSEL NAME:	 COMPANY: C. N. P. FREIRE. S.A.

PRODUCT: DK220-12T-16mDATE:
SIGN:	

DREGULAR	 DURGENT
Authorised representative

Dreggen Art. 	 Quantity:	 Drawing ref. pos. Technical description/further information
No.:	 No.:

9.3 Recommended Spare Parts
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DKF22O_12T_16M

 SPARE PARTS

I2REGGEN-	 - ..........	
un mu dwInq is thepuope,ty of DREC4EN. The drowlng and content.can not be mod. pubflc,

n
copied or othoneis, used.Without our written conset.

CONTROL VOLTAGE	 230/24 V

.ART.NO. NOS.ARTICLE

14053	 1	 HP FILTER ELEMENT

12252	 1	 RETURN FILTER ELEM.

12881)	 1	
PRESS. GAUGE 400SAR

0.10F

P 723-gQ
IONNO•0

DRAWN:	 19.08.05 R.E.
cHEcKED

FREIRE SY

SUPPLY VOLTAGE:	 400 V. FREQUENCY:	 50 Hz.

LOC.	 MANUFA	 TYPE

HP320_3_Al 0—AN

MF400-3_A_PI 0—M—B
FIG. A 063 0-4O0

(

REVISION	 I	 -
DATE/SIGN
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10.1 S/ewing ring art.no. 21560
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10.2 Hydraulic cylinder art.no. 10915
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PHYDRMAULICS
BRØDR. BAUER-NILSEN AS

TEST CERTIFICATE
FOR HYDRAULIC CYLINDER(S)

Customer
Order no.
Serial no.
Job no.
Approbation date
Class. society

Dreggen Crane AS
31945, Project 60338
69187 - 69188 (2 off)
8979
NA
None

ivpo	 :	 }IS 1578 S10.2 0280/ 200 x 2890
Drawing no.	 :	 AS 280 BDD
Design pressure	 250 bar

Intended use	 :	 Hydraulic Jib Cylinders
Design	 :	 Double acting cylinder
Pushing force	 1539,3 kN / 250 bar
Puithig force	 :	 754.0 kN / 250 bar

Materials	 Cylinder tube	 St. 52.3N
Dimension	 324/ 280 mm
Rod
	

St. 52.3N
Di n-'cns ion	 200 mm

Test
	

Functional test
	

OK
Measure contr	 C-C mm.	 3fl0 mm

Stroke	 2890 mm
Pressure test	 401) bar

We hereb y confirm the above data.
All tests arc carried out at our workshop.

Haugesund, 04 of November 2005
2N A

Finn Run

Brodr. Bauer-Nilseii AS. Haugesutid. Norway Tel.: +47 5270 7770 Fax: +7 5279 7799
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Max. 6700	 Stroke 2890
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—0324	 0280— — 0200 -

Brackets for 020 pipe.
TECHNICAL DATA

6.1572 kN/ 1 barPull (spes.) 
.............	 3.0159 kNj 1 barBuckling	 Dad ............: 4030 kN

Weight	 ........................... 2295 	 kg
MATERIALS
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JsinL des Dunes

Net Asçpi ETA,I
RTIFICATE Nr	 CUSTOMER
3/65676

I

	

	 SMITH STAL VEST AS
WORKS ORDER

! 2 19/1099 /02-0

LUCCHINI

6262187/680
6

CAST No
A3352

DESCRIPTION
SIZES
WEIGHTS

GRADE

	7 rd	 210	 x12,050/12,200 in 22,865T

S355J2G3N_ENI 0025

CHEMICAL COMPOSITION	 10-.3%

C	 Mn	 Si.	 S	 P 
J 

Ni	 Cr	 Mo	 Va	 Cu	 Ti	 Nb N2

140 1208	 336	 9	 12 1	 90	 24 	 27
1

	 83	 113	 11	 2	 66

MECHANICAL PROPERTIES

	

Rim	 A % Z % * Temp. IMPACT	 j HARDNESS
L	 XV	 HR

FTI2	
P DEG C JOULES

I	 52	 25.5 57.1 L - 20 24.0- 40.0- 24.3 156/ 159

* HEAT
	

Re
TC

PRI Normalized	 331

* CHECKE D ON => TC=TEST COUPON PR=PRODtJCT AS DELIVERED LLONGITij. TTRANSVER.

OTHER RESULTS

CEC = 426 (< 450)
Ultrasonic testing satistactory

bDR. 3AUER-LSE	 ••

QUALtTY CCTG
DATE:

Ac::r CT:p! ie rhC.odctrv:t€ anormale Sleet iras from abnormal rad-oaetivrty - Stahl F, e f von arior Fri aler Rad:oaktI-;irth

HEREBY CERTIFY THAT THE	 DATE	 STAMP OF INSPECT^ON SUPERVISOROVE-MENTIONED PRODUCTS COMPLY 	 30/09/03
WITH THE ORDER REQUIREMENTS	 G. GIROUD	 GG



M4 ^Pl

HYDRAULIC CYUNDERS SUPPLIED FOR

Dreggen Crone IS

3195
ORORE NO.

10915
Art. No

ilesn rere; 250 bat

• 	 ••

HYORAULIC$
-i1LW M



120 1 fo,

0140/

Composite

* --0324 0280— 0200
1

composite

lB -z	
BUCKLING LOAD VAt	 32 128o2oo47oo_363s_o	

50
	

M

175 1 R15

Brackets for 020 pipe.
TECHN ICAL DATA

Push (spes.)..................6.1572 kN/ I bar
Pull 3.0 159 kN/ I bar
Buck ling load ...............43l35. kN

Weight ........................... 2295 kg
MATERrALS
Cylinder tube .. .......... ....S3552H
Piston• Rod	 S355J.2G3 w/BOrny Cr

Design pressure .......: 250 bar
Test pressure ...............400 bar
Working pressure .........250 bar
Flow ..............................150 1/mm
Grease nipples	 ......: M10x0

FESiJVAilON; Sundius 	 a 2.5 + 50 my Zinc
150 my Hempadur mastic 4588

CLASSIFICATION:	 URS

HJU. BORE SIDE	 ANNULAR SIDE
PORTS •	 Pos. 90	 Pos.. 90•
BLEEDERS	

NO!

• 
j PART:	 HYDRAULIC CYLINDER	 2 off

PR Ed.'	 60338. O.No: 31945
CUSTOMER,LDREGGEN CRANE AS

1. lh SAE + 1" BSP

I O?aw	 j Chacic,d
	

Approved

-	 JJhydrajI; NORWAY

HYDRAULIC CYLINDER	
SO 8DD 11

BRØDR. BAUER—NILSEN AS

ARTN0: 502309
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CALCULATION OF CYLINDER TUBE ACCORDING TO
PD 5500:2003

Mat&: S355.J2H F	 55 N/mm2 R, = 490 N/mm2

Variables used in caiclations:

Design pressure.:	 p 25.0 NIrnm
lnrisde dia, of tube	 Di 280 mm
Outer da	 Do 324 mm

Nominal design stress
given in table 2.3(a):1 208 N/mrn

Minimum thickness of cylindrical shelf -

Formulae to be used ref. P1) 5500 35. 1:

pDi	
1 mm	 e 18.9	 mm2f p

Thickress of cylindrical shell s;

Do D
cvi
	 22	 mm

BRØDR BAUERNLSE AIS - HAI$GESUND - NORWAY



Force on threads F O2	 N
4 10

F = 1539380 N

N!mm2

Po, 1 Tensie stress in tube:

2	 '
A 0' p

A2 0210
= 172 5 N/mm2

B

2 Terse suess n wed

r

.A	 D

sirrs

CALCULATION OF CYLINDER TUBE

Mtral. S355.12H Re 355 NJmm Rrn = 490 N/rnm

Variables used in calculations:

Pressure in tube	 p 250	 bar inner dia:	 0 280 mm Length L 66 mm
Outer dia:	 A 324 mm Threads dia:	 1 292 mm Pitch:	 a 4	 mm

Note! Thread dia lop dia of thread.

NJmm	 = 43	 Nfnm

ir f?øDR BAUER-NtLSEN A'S	 HAUGESLJNO - NORWAY



CALCULATION OF PISTON ROD

Material: S355J2G3 Re355 N/mm R,n4 90 Nhnrn

Variables used in calculations:

Design pressure p 250 bar
	

Rod darneter d 200 mm	 Length L 106 mm
Cynder bore	 D 280 mm	 Thread tha: 1 168 mm	 Pich	 0 4	 mm

NOTE! Thread da. = lop dia, of threads

Force on threads F	 D 2 d2	N
4 'tO

F 753982

Pos 1	 Shear stress in threads:

t	 N/rnrn
(T Q)L0.6

Pa;. 2 Comøressije stress 4n weld
See "CALCULJkflON OF END EYES".
Pos. 2 "Compress ive stress 4n weld"

'nil stress in nd
&o cALcuLrloN OF ENC) EES'

'c	 I isi	 r; n ed e'

= 23	 Nfmm

:3RgDR BAt) ERNLSEN AJS .. HAUGESUNf) - NORWAY



CALCULATION OF CYLINDER END ACCORDING TO

PD 5500:2003

Ma(enals S355J2G3 Re 355 Nhirai l	Rrn = 490 tV/mm'

Variables used in formulae:

Outside diameter;	 Do 324 i-urn	 Min thickness of cylindrical

Inside diameter:	 Di 280 mm	 shell derived from

Thickness of	 formu'ae 351.2:	 ecylo 18.9	 mm
cylindrical shell:	 ecyl 22 mm	 Design pressure	 p 2.5.0 N/mm'
Thickness of	 Nominal design stress

cylinder end:	 eertd 85	 mm	 given in table 2.3(a):	 f 208 N/mm'

Formulae to be used according to PD 5500

Mm. thickness of cylinder end:

eC'IY'SOR(plf)

C is determined from fig. 3.5.5(3), With the expressions	 0.1	 and ec'I = 1.2
eeyo

used in the diagram, the high values of these expression gives the value 	 C 041

The value of 0 is given as 0 Di Do Di	 mm

!in t 'irckness of e'41n{ier e rd mlii be

CDe '42.9

r	 "ess f	 flcfe	 t5	 rn

3R0DR 13AUERN1LSEN A/S - HAUGESUNcj	 NORWAY	



Pushing Force: F D2   P	 N
4 10 F 1539380.4 N

CALCULATION OF CYLINDER END

M:a/: S355J2G3 Re=355 N/mnm Rrn490 N/rnm

Variables used In calculations;

Designo pressure: p 250 bar	 Outer da:	 A 324 mm
Cylinder bore:	 0 280 mm	 Thickness of cyhder end: T 85 mm

NOTE Thread dia, lop tha. of thread.

POs, 1	 Tensde stress in wed:

F-4

A2 D2 -
	 73.8	 4/mrn2

BRØDR, BAUER-.NILSEN 	 HAUGESIJND - NORWAY



CALCULATION OF BUFFER

Material: S35J2G3 Re355 NMun' Rm=490 AMnrn7

Variables used in calculations:

Design pressure	 p 250 bar
Cylinder bore:	 D 280 mm

Thread dia:	 1 292 mm Length: 1 66 mm
Pitch:	 Q 4	 mm
NOTE! Thread dia. Top dia of threads

Force on threads: F	 N
4 10

F 1539380	 N

Pos, I Shear Stress in threads,

F
I

(I Q)'Lt'O6
	 Nfrnm	 43	 N/mm2

BRODR BAUER-NLSEN A/S	 HAUGESUNO	 NORWAY



CALCULATION OF PISTON HEAD

Malenal: S355J203 Ro=355 N/mrn Rm490 Nrnrn*

Variables used in calculations:

Design pressure: p 250 bar	 Thread da.: T - 168 mm	 Length: L 106 mm
Cylinder bore: D 280 mm	 Pitch:	 0 4	 mm
Rod diameter: d 200 mm	 NOTE! Thread di = Top dia M threads

Force on threads F	 02 d2 -	 N	 F 753982	 N4 10

Po5. 1 Shear stress in threads:

F
NImm

(T 0) nL0.6	 r = 23	 NImm?

E%RODR, BAUER-NILSEN A/S - FIAUGESUND	 NORWAY



CALCULATION OF END EYES

MwenI- S355J2G3 Re355 N/mm 2 Rm=490 N/mm2

Variables used in calculations--

Design pressure: p 250 bar
Cylinder bore B 280 mm
Rod diameter: d 200 mm

Length,	 C 155 mm	 Radius : R 150 mm
Dia:	 D 194 mm	 Width:	 WI 110 mm

Width:	 W2 85 mm

Pushing force: Fl B 2	 N
4 10

Pulling force F2	 B 2 d2 	N
4 10

Fl = 1539380	 N

F2 753982	 N

Pos 1 Tense stress

F2	
Nimrri

2R O) W1
= 64.7	 Nimni2

..•.p1re3sve siinss fl ;jhi

W2
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Ruckh,	 , (pyriu JY Bi-m Olav Hauer Nilcen

•	 Matuftuz-r Brodrenc f3.tur Niln
-	 A	 Cylinder Id: 2802002890 AS20lDt

y ard	 DrggcnCrnc AS

Ime	 2005,11 25

a

-N

F. 2.1c4005 N.frnnt2	 oy 355 Nfmm2
4 --495 non-4	p=0 12

T	 T	 I
A

324 mm ip280 mm	 o200 mm	 oO mm
4—.	 —o n1m-------------------*	 øI40iim

—6700 mm--.-----*

Results from cculiuim.
Buckling food Linax = 4313,49 kN, X at Lmax 107.81

kN

.................

Buckling load

6975 1..	 .

.	
...'.>,

542$	 .	 ..	 .	 ,



Raw CfafleAS Client	 C.N.P. FREIRE	 Title	 Certificates

Project	 Electro Hydraulic Knuckle Boom
Deck Crane

Equipment	 DKF220-12T-16m	 Page	 5 of 10

10.3 Slewing, hydraulic motor art.no. 13266

M :\6O338\lnstruction Manual\Chapter 10.doc 	 JGULL



r Emi)yll

SERVI

CERTIFICATE OF CONFORMITY

This is to certify that the following component:

Description:	 Eaton Hydraulics Inc. Gerolermotor

Customer:	 Dreggen Crane AS

Customer ref
	

31972 # 60338/51 -Kenneth LAstad —

Our ref.	 S6082654 - Toni! Apeithun

to our knowledge, has been manufactured, assembled and tested in accordance
with the drawings and standards, as well as good workmanship and skilled
labour of the manufacturer:

104-1471-006
Technical info: MO206H23GOOAOF

Char Lynn 2000 Series Motor 101,6ccm
32mm keyed shaft
4 bolt std. flange
manifold mount.

Dreggen Item No.: 13266

During our handling of the component, we have not discovered any sign of
failure.	 Servi Motion Control AS

Place: Bergen,	 Date: 07.09.2005

T-i
Sign.: Torill Apelthun

Servi Motion Control AS

Ski (hovedkontor/headeffice)

Haugenvelen 2
Postboks 3230	 Org.nr, 936 370 446
N1402 Ski	 e-mail: servi@servi.no
TIf +47 64 97 97 97	 www.servi.no
C -.4704 070200	 150 9001- cerfiflsert

Bergen	 Ulsteinvik	 Trondheim	 Rissa
TIf +47 55 10 82 20	 TIf 4-47 70 01 85 80	 1lf +47 73 80 10 00	 flf ±4773850500

Servi Motion Control AS, Kvalitetssystem
	

ISide I av 1 Gyldig fra: 0702.03



01 89080 Crane	 Client	 C.N.P. FREIRE	 Title	 Certificates
Project	 Electro Hydraulic Knuckle Boom

Deck Crane
Equipment	 DKF220-12T-16m	 Page	 6 of tO

10.4 Winch, hydraulic motor art.no . 14222

M\60338\lnstruction Manual\Chapter lOdoc 	 JGULL



9io /C(

CERTIFICATE OF CONFORMANCE
Bekreftelsessertjfikat

MANUFA	 er-L)antoss GnibH & Co.
Pmdusent:	 D-24531 Neumunster

GERMANY

Kunde:	 Dreggen Crane A/S 	 Kundenr.: 54458

K
Kundens bestillingsnr.:32099/K Jistad

SAUER-DANFOSS ORDER NO.: 642234
Sauer-DaMoss onlrenr.:642234
DESCRIPTION:
Beskrivelse: Hydraulic variable motor type 51V160
51V160 REiN N2NN ONAO NNN 160 AANN 0000
Art.nr:192G6540AA



:j A8911827AMIS Client
	

C.N.P. FRERE	 Title	 Certificates
Project
	

Electro Hydraulic Knuckle Boom
Deck Crane

Equipment
	

DKF220- 121-1 6m	 Page	 7oflO

10.5 Wire rope art.no. 14240

10.6 Hook art.no. 12971

10.7 Shackle art, no. 13525

M:\6O338\lnstructjon Maniial\Chapter lOdoc	 JGULL



01/11 05 TIR 10:26 FAX +4738157909	
BALMOR4L NORGE 10001

BALMOL NORGE AS
'74DiC ViRSOMI JET

Navn og adresse pa Fabrikant ellcr frrhandjer11 Owl addnmv nfiije Balmoral Norge AS P0 Box 5006

N-404 staflger, NORWAY
	 Tarigenn

Omkrersen (cftamCEer) av tuet I
Cfrrunfa.-ance of "pe n mm.

AntaIl korcieller him

Flexpack

Flexpack

Right Larly Lay

2160
N / mm2

71 .01.05

64.77
tOrin

Conn
20% as' bruddbeJa5ing I 20% of mm. hreakj,,, load

W.L.L 12.95 COnn,
Sikeor I Safttyfacr,p $

Balmoral Norge A/S
P.O. Box 5006, Tariger, ii
N-4004 Stavanger, NORWAY

TROND EGIL WAmD

FACLJC LEOM SAJ(MID/C I1RJ(044I-(ET

Antaji trader I hver kordell
Number ofwres per scnd

sIaIng (tro, kabel. høyre, Venstre)
Lay (hawser, cabir. right 4w).

Materialsort j trdene.

Datum da tauproycri ble utført
Date 'fict Of5mp/e of,t

Minimum bruddlast
im.m	 load

Faktlsk bruddlast

iillatr arbeicisbelaSa, Ing med 
angNelse av enhver gitt becinger5e For

denne, Sam f.eks. en 'ninste skivedameter en direkr belastning etcSafe rkJn ka.dsubex (a any quab)'ijly rondlua,,ç such at
'ninimupn ihaa dIaa-, dl,t'ci Leq31/ Et4

Navn og adresse p den institusjon det sclskap dier fr-ma eller
den prsan Sam utre,te proven,
(Name and eddrts of ?lu[tz,jr.	 cats,, a'- d(srri&r di pc,fonnti thett and =Mina

 nsrshavens navn og stilling I Ovenn,te Instjru,,
Sakkyndjg Vlrkzornhct soni utFøri prøven oq undersekej
The respontihk, pc,ans 'lame and Ida,, ,n the ',woo,, that,omfn,.,,j cam and
awm/nari,,,,.

StItauets utfarelse ctter standard

,'c rope consrrucsjon at per srodad

----u455 rntr 26 mm dia Fiexpack non rotation wire rope W/open 
spelcer socket on iflflererjd Fcj Other end.

Original cert ificate on wire	 15270/04	 Original Certjfjate on pe1tersocket	 R051023

UndertegnCnde at esterr at os'ennevnce oppgaver Cr nktici 09 at P
roven er utFørt etter bestenimclsertc i Fokrft- Best

nr, 522	
.

Vediegg MaskJn i- 09 at preven ble utfert under Oppsyn av en ak
	 'm rkSOmhet

7

ma	 thai the a . med 'na	 kyndjgthe 	°an ..	
"'l 552 Vlc99FMqsja_r u'lderS=Ij:DaC()

fluthocom

: Kristjansund N.



15/02/06	 09:41	 BALNORRL NORGE 3 BALM.KR .SUND
	

NG.448	 01

6o3

BALMOkAL NORGE AS
Ji\r'1; I iie)', )'1I 111	 FORM No. 4

Kunde (dient): Dreggen Crane AS	 SERTJF!MT Nr. / CerUj1cae No., ^^) j 2270'
Ref ; 33153	 BNref:	 62016

kANFARdit, le,

EN2-6140 / 2006
Srd1lC nr. St>41

Sert!flkat for proving 09 undersokelse av kjettiriger, ringer, kroker, sJakler, svMer,blokker og andre Iøfteredskaper

CerriJlccne of Test and &am(nacion of Ch ains, Rings. Hooks. Shackles, Swivels Pulley blocks and other lifting accessories

Kleyrnlnqsnr.

bIrJngushiny
no

ff

krigiveIsc av dec som cr, pivet md oppqavc over materlale og

dlmensloñer
Oesolptlon of item

Antall av	 Datum da

des som proven bI

er proves utfrt

Number Dare of test
Mned

(4)

Anvrndt

prveveki

(test)

Proof load
applied

(5)

TII!ott

arbetd-

belsatnlng

WOi+Jflq

load limit

Torin	 TOnn

FB 2 ED 39 Cunriebo safety hook type BKLX-18120-8. WLL 125 Torn	 I	 140206	 33.6	 125

FA I

5kkerIietsfaI<tor t 4 ; I

- ih.t, standard	 MS-EN 1677	 _jI
(7) We redskapene underset av en sAkkyndig virkscrmhel etcer prevebelas(flingen 09 	 JA

funr)tt a lie uthddt beleatningen ucen defornla5lon og a vre Iii for brl4dd. bust

eflcr andre fell? (Was the above geor e* mlned by a c'mpel peiron and foqidco
have whsrood the proof load without damage or deftmadon. and no ftvctoru. oves

ec dctted,)

(8) 'Javn ng dresae ul fabnkanten elter ôcIandIeren (Name and eddres5 of	 \'Iking Moorings, Postboks S006, 1'anien II
-	 manufacnrer or Ilsrflbutor) 	 NorSea base Dusavlk, 4084 STAVANGR

()	 Navn 09 adresse pa sakkidIg virksomhet sam ucforte proven og unders2kelsen,	 Viking Moorings Posthoks 5006, Tangen I)
(Namc and addrras ofmanufacorer company, osoiatlon or d(scr1&or thc parftrmed

NorSea base I)usavtk, 4081 SThVANC'ER
the tesc and eswnlna(ia,T) 

(lo)	 Den an5vslrshavendes navn 09 stlIIln9 I ovcflrlevnte InstItuslon SakkCll9	 TROND EGIL WA11.AN()
Wkson,het son utfarte proven tug underskeIsen. (Pos/tion 	 thct

PAIUG LEDZR. S4KIcD/C VJRK5QWiET (Cmperent peran)
petftrmcd tesc and examination)

leg actesteTer hcrved pa veu3ne ov den son er nevnt under ovenstaende nr. 19) st de ovenrlevnce oppgsver er ,*Ue 09 cllfrcsciller Irov iLC i Forskjlfc best.

nr, 522 Maskruer 09 best, rr. $55 Bruk av arbeldsutst' tug ac produktec e r prOduSert i samSvar med bescemmelsene i Forsicrift on mask;ner best, nr, 522, stun

gerinomferer europeiolt )ovgMiing turn maskirler gict I Ràdsdlrekov 0I3931øF ev 14, juni 1989, endret ved Rádsdlrektly 9)/6IEøF cv 2. juni 1991.

(I erj on eIIOIft ofchoose mention above under- no, W /f I that /ruforltQtiQul 9i1 above art CCtTct mId are In compliance wit/i rules and req uIao,s given in Farsknft

br. nr V2 Machinery and best. ilr. 55S Use of Ww'AJng 5gulpmenc	 _J



BALMORAL MARINE
1.kNK)V)IGtWKSOtWH

FORM No. 4

Kunde (client) : Dreggen Crane AS	 SER77FIK,4TNr / Certificate No.:

Ref	 32914	 BN ref 52408
BN2-6106 2005

Sertif,kat for proving 09 undersøkalse av kjettunger, ringer, Icroker, siakier, svuvler,blokker 09 andre Iøfteredskaper
Cnrtifj,tal-anfTar#.	. - -	 --

we

av dot Corn er prevet -ad	 over
Description of item

(2)

09 dinensjonor	 Antall aw	 Da 
ur"dot Sam	 proven ble

Cr prevot	 utført
Number	 Data of test
tested

Anvendt	 T.11att
prOvevekt	 arbeids-

(last)	 belastnjng
Proof load	 Working

app/led	 load limit
(5)

Tonn onn

T5
	

Baoi safety bow shackle, WLL 12,0 torn 	 6	 I 080204
	

24,0	 12,0

Sikkerhetsfaktor 6 1

Overført Ira original sertifikat SC YB-23042

(7)	 BIe redekapene undersøkt Cv en sakkyndig virksomhet etterprøvebejastnngen og funriet 9 ha uthotdt belastningen uten deIormasjon og
vre fri for brudd, brist eller andre fei? (Was the above gear examined bya competent person and found to have withstood the proof load without	

(YES)

damage or deformation, and no fraction, cracks etc detected.)

- ---- --- ------- --- ------------ ------ -------------- ---- --- --- -- 	 ----- --- --- -- -(8)	 Navn og adresse til fabrikanten eller forhand!eren (Name and address of 	 Balmoral Norge AS, Postboks 5006, Tangen iimanufacturer or distributor)	
NorSea Base Dusavik, 4084 STAVANGER

(9) Navn 09 adresse pa' sakkyr,dig v,rksornhet som utferte proven 09 	
Balmoral Norge AS, Postboks 5006, Tangen 11undersokelsen. (Name and address of manufacturer, company, association 
NorSea Base Dusavik 4084 STAVANGERor distributor that performed the test and examination)

(10) Den ansvarshavecides navr, 09 stilling I ovenr,evnte Ir,stitusjon, Sakkyndig 	 TROND EGIL WATLANDdirksomhet som utferte proven og undersokelsen, (Position of signatory thatperformed test and examination)	
FACt/b LEDER SAKKYIJDJG ViRKSOI'irier

Jeg aftesterer herved P9 vague ov dem corner nevnt under ovensteende nr. 5/9) at de ovennevnte oppeaver er 
r,kt,ge og trlfredsst,fier krav gift 1 Forskrjft best. nr .

522 Maskinar ng best. nr . 555 Bruk as arbeidsutatyr og at proth,ktet er produsert i samsvar med bestenimelsene jforskrift em maskiner best. nr. 522, 
samgjeflriornfOrer eurspeisk lovgivning onl rnackinar eitt 

1 RSdsdirektiv 89/393/EeF as 14. loft 1589, endret ved R3dsdirektiv 91/268/E0F as 20. Ju n! 1991.(I
best. mr. 522 Machinery and best. nr. -5	 1 

certify an behaift of thoose mention above
55 Use of WorkinlLEquJigment

 under no. 8°/9') that Information given above are correct and are in compliance With rules and regulations given in FOtskrWt

(Place and Date)	 f-Signature)
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• Portable transmitter with two replaceable 7,2 volt NiCd batteries, neck and waist
straps.

• Receiver with NBB adapter plate for fastening purposes (PNN-BUS-3), receiver with 4
fixing angles (PNN-BUS-5) or with integrated mounting holes (R -16, R-CAN, Compact-
M and Compact-V).

• Multi-pin connecting cable for the receiver according to your specifications.
• Automatic battery charger with charging adapter (rapid charging in three hours).
The actual delivery specification is as detailed on the confirmation of order or
the delivery note accompanying the goods!

I. STANDARD SPECIFICATION

2. SAFETY PRECAUTIONS Even if you are accustomed to working with radio control systems, read these
operating instructions carefully before using this equipment. Only this docu-
ment contains the latest information relating to your NBB radio control system.
For explanatory notes on obtaining an operating permit please refer to registration docu-
ments enclosed in the appendix of this operating instruction. Observe all applicable work-
safety and accident prevention regulations carefully. Only fully trained, authorized per-
sonnel may use the NBB radio control equipment. Components, etc. built into the NBB
equipment for safety purposes must be regularly inspected.
If the NBB radio control unit develops a fault, it must be shut down immediately.
The transmitter should be switched off with the EMERGENCY STOP switch. The
connecting cable must be disconnected at the receiver from the connecting so-
cket (terminal) of the unit to be controlled. The repair of the equipment must not
be carried out other than by NBB or an NBB authorized technician.
Failure to observe these recommendations will put both you yourself and others at risk.
Under these circumstances, N88 rescinds the guarantee and any other form of liability.
This radio control unit is designed exclusively for the control of construction machines
and industrial plants. Only under these conditions are the safety systems (EMERGENCY
STOP, zero setting) fully effective. No other format use is permitted.
Any non-observance of this condition will relieve NBS of all liability.

3. TRANSMITTER
Nano, Nano-L, Nano-M

MNano-M-A2/2
Nno-5.A2 Nano-Va,,o 	 Nano-L-A2/2	 r4no-L-A2,3 	 Nano-M-A2/3	 Nano-M-A2/4

To make the unit ready for use, insert the battery into the battery com partment. To remo-ve the battery, press in the pin and push out the battery. The power supply to the transmit-
ter is activated with the EMERGENCY STOP switch. (When pressed, the EMERGENCY
STOP switch can also be secured by removing the key cap). The green LED on the trans-
mitter control panel must flash regularly. Commands can now be put in by means of the
controls. The operating period with a charged battery is approximately 8 hours with thetransmitter in continuous use.

3.	 ;.,•1

0A 41

-

• -.	 -	 -

_[s

Press in the pin
and push out the battery

T1 /STARTf
When the red Battery indicator lamp lights up, the battery is nearly empty. The transmit-
ter can be operated for approximately 15 minutes more in this condition. During this time,
bring the unit to be controlled to a safe position and install a new battery. Removal of the
battery interrupts the radio link. As a result, the master switch for the unit to be controlled
must be switched on again. Charge the discharged battery with the charger supplied.
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Operating instructions

4. BATTERY CHARGER	 For charging NCd and NMH batteries (7,2V).L-AD72A2	
Optional: Integrated battery charger if DC-supply: In the receivers R-16, R-CAN, Corn-
pact-M and Compact-v rapid charging in about 1 hour. In PNN-BUS-3 about 3 hours.Use this battery charger only in closed rooms.

2.250.1449	 Universal-charger (without cable), black
(1 2V/24V DC, AC-DC changer 100/240V AC / 12V DC)

2.250.1450	 Universal-charger set with 2m cable, black, pluggable
with plug Europe and power Supply
(1 2V/24V DC, AC-DC changer 100/240V AC / 12V DC)

2.251.1450	 Universal-charger set with 2m cable, black, pluggable
with plug USA/Japan and power supply
(1 2V/24V DC, AC-DC changer 100/240V AC / 12V DC)

2.252.1450	 Universal-charger set with 2m cable, black, pluggable
with plug GB and power Supply
(1 2V/24v DC, AC-DC changer 100/240V AC / 12V DC)

Universal-charger set with 2m cable, black, pluggable with
plug Australia and power supply
(1 2V/24V DC, AC-DC changer 100/240V AC / 12V DC)

Universal-charger set with 2m cable, black, pluggable at the
charger, with car charger (cigarette lighter),
(12V/24v DC)

Universal-charger set with 2m cable, black, only for car charger
(not pluggable at the charger)
(12V/24v DC)

2.250.1453	 Universal-charger set, black, included: car charger (cigarette
lighter), interchangeable ac plugs (GB, Australia, US/VJapan
Europe) and power supply.
(AC-DC changer 100/240V AC / 12V DC)

2.250.1455	 Universal-charger set EX with 2m cable, black, pluggable
with plug Europe and power Supply
(1 2V/24V DC, AC-DC changer 100/240V AC / 12V DC)
Only to be used outside the potentially explosive area'

2.253.1450

2.250. 1451

2250.1452

Display of the charging process via a DUO-LED:

Green LED - Steady light:	 STANDBY. The battery charger is ready for use.
Place the battery in the charger.

Orange LED Steady light:	 CHARGING. The battery will now be charged.Orange LED - Quickly flashing:	 The charging process is finished.Orange LED - Slowly flashing:	 The battery is totally discharged or the ambient
temperature is to low for quick charging.
.1 regeneration respectively a warm-up stage
occurs with a reduced charging current until it
proceeds to the actual quick charging stage.

No harm will come to the battery if it is left in the charger beyond the required char-
ging time, Use this battery charger only in closed and dry rooms!
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Battery

Caution

Safety precautions

Waste disposal

Dimensions: 175 x 87 x 43 mm

The battery reaches the maximum energy storage capacity only after at least 5 times
charging and discharging completely
Never use an uncharged battery. This will destroy the battery. Discharge the battery
completely in the operating unit before charging once more. The charging time de-
pends on the type of battery.
It is normal that the battery warms up during charging or longer use. Charge the batte-
ry in an ambient temperature range of 10°C up to 35°C.
To avoid deep discharging the battery should be charged frequently once a month.
No legal liability for follow-up damages.

Deep discharging and extreme temperature damages the battery. Especially heat redu-
ces the efficiency. If the temperature of the battery is too high or too low the charging pro-
cess will not start to prolong the durability of the battery.
Keep the battery in the charged state in a cool and dry place.
Only completely discharged batteries should be charged! Therefore please workwith your control until the capacity of the battery is totally exhausted.

Do not open, modify or burn the battery. Do not drop the battery and don't expose it to
blows or knocks. Protect the battery against rain, wetness or extreme temperature. Keep
the contacts clean and don't get the battery in touch with metal objects (aluminium foil
etc.). Do not short-circuit the battery.
A charged battery is a concentrated energy source. Never store a charged bat-
tery in a toolbox or similar where it could be short-circuited by metal compo-
nents (even a key in your trouser pocket can cause a short circuit).

Do not drop used up batteries into the domestic waste. Hand over the batteries to collecti-
ve point.

Warranty By damages, defects or premature wear caused by non-observance of the above descri-
bed operating and safety instructions all warranty claims expire.

Technical data Power supply via 12V/ 24V on board or external power supply.
Range of voltage: 9V - 32VDC (Note: Below 1 OV the charging process takes longer).
Power supply via hollow plug (Outside diameter = 5,5mm, inside diam. - = 2,1mm)The parameters of specific accumulators can be adjusted (Delta Peak, dT/dt, charg-
ing current, timeout)
AD-changer: lOBit resolution

Identification of charging stop by:
Delta Peak (minus Delta U to maximum voltage)
dT/dt (Velocity of rise in temperature)
Timeout (shut down of time of charging)

Identification and evaluation of the following starting states:
Undervoltage:	 Pre-charging with reduced charging currentUntertemperatur : Pre-charging with reduced charging current (warm-up)'Overvoltage:	 No starting of the charging prosess
Shut down after reaching the maximum of temperatur.
Error memory to collect data of abort of charging.

Components:	 1. Car charger (cigarette lighter), interchangeable ac plugs
(2. GB, 3. Australia, 4. USA/Japan, 5. Europe) and 6. Power pack.

©
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5. RECEIVER

Compact-V,
R-16, R-CAN

PNN-BUS-3, -5

Mounting possibility of the
receiver R-16, R-CAN or
Compact-M.

Mounting possibility of the
receiver Compact-V.

The receiver is connected to the unit to be controlled with the multi-pin connecting
cable supplied, Please observe the instructions issued by the manufacturer of the unit
to be controlled! We recommend urgently to realize this connection via a cen-
tral, well accessible, multi-pin plug connector (for example HTS-plug connec-
tor series HE/HB/HN/HA or comparable ones of other manufacturers) to
make possible a quick and clear fault diagnosis in the service case and to
take off the receiver without an expenditure of assembly.
The power supply of the receiver is generally effected by the connecting cable.
• In general, an earth lead is required in case the units to be controlled

have not previously been operated by radio control. Palling this, the
receiver electronic circuit will not receive any power supply. Ensure that
the operating voltage of the receiver complies with the electrical specifi-
cations of the unit to be controlled. The applicable operating voltage is
specified in the supplement.

• Never expose the receiver to a high pressure cleaning jet. This applies to
the transmitter also.

• The receiver should always be fixed vertically at the outside panel of the
switching cabinet. (The antenna should always reach over the top of the
panel)

• You have to make sure that the antenna is not shielded by metal parts
totally or partly.

• Mounting the receiver in a cabine or in a switching cabinet the antenna
should be layed with an extension cable to the outside and be attached with
the fastening strapping as horizontally as possible with distance to the
shielding metal parts.

• In general the antenna should always be mounted in such a way so that the
antenna is still visible with each change of position of the transmitter.

WRONG

RIGHT =:

Mounting on a tower slewing crane.

RIGHT

ONG!L

Z--____ I
wing crane: Mount the antenna with

ion cable horizontally.
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6. OPERATING THE UNIT

I	 0
I	 I

L
FREQUENCY CHANGE

Safety equipment in the NBB-radio remote control:
In the transmitter, this comprises mainly:

• EMERGENCY STOP with automatic disconnection of the power supply.
• Automatic zero positioning.
In the receiver:

Two diversity Units for evaluation of the EMERGENCY STOP signal.
Automatic zero setting when switching back on after radio interruption.
Locking of the radio commands at relay level in the event of a defective EMERGENCY
STOP circuit.

To ensure fault-free operation, please follow precisely the following rules for operation:
The unit to be controlled can only be switched on - it is assumed that the transmitter is
ready to operate - when no command unit is actuated. The command necessary to do so
is triggered by the key 'ON/HORN'. This triggers a horn signal in the unit to be controlled.
After switch-on of the facility to be controlled, this key is used for repeated emission of the
horn signal in accordance with working regulations.

If the NBB radio remote control is not used for a long period, it is urgently recom-
mended that the batteries be charged now and again (about every 4 weeks).
This prevents deep discharges of the batteries and prolongs their useful life. If
you shut down the NBB radio remote control for a long period, we recommend
you take the battery out of the transmitter.

Frequency change:

To change the frequency, keep the 'ON/HORN' key pressed down. Then operate the 'FRE-
QUENCY CHANGE' key. If the receiver locks into the new frequency, a horn signal is given
(if present) and the unit to be controlled is ready for operation.
(Please observe the particular postal approval regulations of the concerned country.)

7. FUNCTION CHECK	
To maintain operational safety, a regular function check of the NB8 radio remote control is
necessary. In single-shift day-to-day operation, we recommend performing this check at
least once a week. Checking is possible using the display lights provided on the receiver.
To do so, the transmitter must be set to the ready-to-operate state.

• First connect just the receiver - the transmitter remains switched off.
• Activate the transmitter by unlocking the EMERGENCY STOP switch.
• Now check the commands (always start with the lowest stage) and check for

correct reaction of the unit to be controlled.
• Ensure in particular that there is nobody in the danger area.

ACCIDENT RISK!
• EMERGENCY STOP 

check. Press the EMERGENCY STOP switch at the transmit-
ter until the switch engages. Then observe if the unit to be controlled is switched
off (time to switch off according to the application).
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Checking the LED display atthe receiver R-16 and R-CAN:
(Optional with integrated charger)
The green LED flashes: RADIO PRESENT.

If the LED fails to come on:
1.Check that the transmitter is on.
2. Check the power supply of the receiver.
3. (Optional) Irregular flashing of the LED:
Check or change the current radio channel.

Checking the LED display at the receiver Compact-M:
(Without integrated charger)
The green LED flashes: RADIO PRESENT.

If the LED fails to come on:
1.Check that the transmitter is on.
2. Check the power supply of the receiver.
3. (Optional) Irregular flashing of the LED:
Check or change the current radio channel.

Checking the LEDs at the receiver Compact-v:
• LED 1 green: POWER ON. If LED fails to come on, check the power supply.

If the power lead is OK, call in the after-sales service.
• LED 2 yellow: HF PRESENT. Steady light when transmitter is switched on

(insignificant for scanner operation).
i LED 3 green: Flashes evenly during fault-free operation.

Irregular flashing means that the HF channel is probably at
fault - please set another channel.

u LED 4 red:	 If this LED flashes, the HF channel is at fault (not in the
scanner operation).
Steady light notifies the operator that an output function
is critical due to over current.

dh R46

db R-CAN

RADIO ON	 SERE

IMIN COMPACT-M

RADIO ON	 -	 SERVICE

Service plug:	 For NBB service only.

Checkingthe LED's atthe receiver PNN.BIJS..3:
• LED1:	 POWER ON. If LED fails to come on, check the power supply.

If the power lead is OK, call in the after-sales service.
• LED2:	 HF PRESENT. Steady light when transmitter is switched on

(insignificant for scanner operation).
• LED3:	 Flashes evenly during fault-free operation.

Irregular flashing means that the HF channel is probably at fault -
please set another channel.

• LED4:	 If this LED comes on, the HF channel is at fault.
• LED5:	 Charge condition display of battery (only present when charger is

integrated). Steady light when charging a battery.
LED flashes: The battery is charged, the charging process is finished.

Page 6



8. RATING PLATES	 The rating plates state the type of transmitter or receiver, the factory number, the fre-
quency range and the approval number for non EU countries.
Always state the factory number in all your queries
Example:

rTranemjr Type/ Version: Nano-1.14,2
	 [ Receiver lypo / Version: Conpact.V

Factory No.: 999 899 4990 	
J	 j	 Factory No.: 999 899 4990

Frequency 400-477MHz 	

J L	
Frequency 400477MHz

9. MAINTENANCE	
Your NBB radio remote control is largely maintenance-free Nevertheless, please bear in
mind the following points:
• EMERGENCY STOP switch must be easy to move.
• Remove any leftover building materials!

• During electro-welding work on the unit to be controlled, disconnect the receiver from
the current supply! Otherwise there is a risk of damage to the receivers electronic sys-
tem!

• Check wear and tear parts like dust shield tops regular!

) 
WARRANTY 

We grant a function warranty for 12 months after the sale date for all NBB radio remote
controls (transmitter, receiver, charger). The warranty covers working time and material
used. Shipping costs shall be charged to the customer. The warranty shall not cover:
wear and tear parts, relays and batteries. The function warranty shall be invalidated in the
case of damage, accident damage, negligence, incorrect use, non-compliance with ope-
rating conditions, non-compliance with operating, testing and maintenance instructions,
and repairs or unit modifications not authorised by NBB. NBB shall not be liable for indi-
rect damage and reserves the right to decide on repair or replacement.

11. IN CASE OF DEFECTS	 Do not attempt to continue working with a defective NBB radio remote control. Even initial-
ly minor defects might be the start of a more extensive defect.
Do not try to repair the NBB radio remote control yourself. If there is any fault please con-
tact your dealer or our company.
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Activate
programming mode

-a

Select
analog function

_07

Set all analog channels to zero position.
(Potentiometer without automatic release).
Insert the TEACH-battery into the battery com-
partment or turn on the programming switch",
release the EMERGENCY-OFF switch and press
the 'ON/HORN" key.
Now the programming mode is activated.
To determine which analog function is to be pro-
grammed, it is sufficient to turn briefly the ap-
propriate master switch fully in the direction of
this function.

TEACH-IN: Individual Setting of Analog Channels (Basic Setting) at Nano Transmjfter
The output signals of the analog channels can be individually p rogrammed by the transmitter.

Save	 J Now the ',50%/100%' switch has to be turned in-"contact point"	 to the '50%' position.
IThe master switch is now turned until the requ

redcontact point" is reached.
To save this value, the 'SAVE" (("ON/HORN-) key
must be pressed at this position.

Save	 J The "50%/i00%" switch has to be turned intomaximum	 the "100%" position.
speed	 The upper initial value is saved by turning the

master switch until the maximum speed of the
function is reached then pressing again the
"SAVE" ('ON/ HORN) key.

.

RI
The opposite direction of this function can then
be programmed the same way immediately
afterwards.
See point El and	 .

U When programming several analog channels con-
secutively, the "FREQUENCY CHANGE key must
be pressed once after saving a function.
Continue point fJ

Program opposite
direction ?

107 EE> E
Programming
of next function ?

Check	
By pressing and holding the "FREQUENCY CHANGE' key it is possible to change to thethe p rogrammed values	 working mode to check the programmed values.
As soon as the key is released, the programming mode can be commenced as des-cribed above. (Points to

Shut down the	
Press the EMERGENCY STOP switch, turn off the programming switch and 

pull out theprogramming mode	 key (to avoid Unintentional programming),
or change the TEACH battery with the normal working battery, release the EMERGENCY

The control is ready to operate. STOP switch again and prepare the control to operate by pressing the 'ON/HORN' key.

Please note:
In the programming mode all functions are locked, except "ON/HORN" andeach selected function.

* Please refer to the scope of Supply of your radio remote Control.
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Activate
programming mode

-07
Select
analog function

"Z-1a

fi Set all analog channels to zero position.
(potentiometer without automatic release).
Insert the TEACH-battery into the battery com-
partment or turn on the programming switch*,
release the EMERGENCY-OFF switch and press
the "ON/HORN" key.
Now the programming mode is activated.
To determine which analog function is to be pro-
grammed it is sufficient to turn briefly the ap-
propriate potentiometer fully in the direction of
this function.

TEACH-IN: Individual Setting of Analog Channels (Basic Setting) at Nano Transmitter with Potentiometer
Control. (Optional, only proportional units*)
The output signals of the analog channels can be individually p rogrammed by the transmitter.

Save 10 Now the "50%/100%" switch has to be turned in-'contact point"	 to the '50%' position.
The potentiometer is now turned until the requi-
red "contact point" is reached.
To save this value, the "SAVE" ("0N,'H0RN) key
must be pressed at this position.

fl The '50%/100%' switch has to be turned into
the "100%" position.
The upper initial value is saved by turning the po-
tentiometer until the maximum speed of the
function is reached then pressing again the "SA-
VE" ("ON/ HORN) key.

El No Opposite direction.

Save
maximum
speed

Programming
of next function ?

Check
the p rogrammed values

El When programming several analog channels con-
secutively, the 'FRE QUENCY CHANGE' key must
be pressed once after saving a function.
Continue point fJ

By pressJng and holding the 'FREQUENCY CHANGE" key it is possible to change to theworking mode to check the programmed values.
As soon as the key is released, the programming mode can be Commenced, as des-cribed above. (Point 	 to	 .)

Shut down the
programming mode

The control is ready to operate.

Press the EMERGENCY STOP switch, turn off the programming switch' and pull out thekey (to avoid unintentional programming)

or change the TEACH battery with the normal working battery, release the EMERGENCY
STOP switch again and prepare the control to operate by pressing the ON/HORN" key.

Please note:
j In the programming mode all functions are locked, except "ON/HORN" andeach selected function.

Please refer to the scope of supply of your radio remote control.
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ECHNICAL SUPPLEMENT

NANO: Board E-AN04A2V1/1 TEACH-IN
(Optional, only proportional units*)

DIL switch (SW2) for setting various transmission characteristics.

Setting for linear characteristic

NCZIMI

Setting for non-linear characteristic

Characteristics	 Characteristics in	 Characteristics after
linear or non-linear 	 Teach-In mode	 Teach-In mode

selected me.. value

I	 selected min. value

nøn witch range	 Tb

DIL switch no. 8 :	 OFF: 50% switching variable
ON : 50% switching fixed

Please refer to the scope of supply of your radio remote control.

mix. value	 --

Selected mm. value

ED
ED
ED __

LIU

ED
ED
ED
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TECHNICAL DATA

Operating ambient temperature 	 -20 to +65 °C
Insulation class - Protection	 IP 65

TRANSMITTER	 Pocket, Nano, Nano-L, Nano-M
Transmission frequency range 	 400-477 MHz, 25 MW FM

The use of synthesizer technology permits frequencies to be selected in accordance with the appropriate
waveband for the country of use.

Low frequency modulation 	 FS}< signal to CCITT V.23
Data repetition rate	 about 60 ms
Baud rate	

1200 baud (bits per sec.)
Range	 300 up to 1000 m
Power input	 60- 100 mA
RF ouput	 < 10mW

Weight (without battery)

Pocket-A	 0,2 kg
Pocket-B	 0,2 kg
Pocket-D/.F/-S,i.V	 0,2 kg
Pocket-V-3/-9	 0,4 kg
Nano	 0,7 kg
Nano-L	 1,0 kg
Nano-M	 1,5 kg

Size IL x W x H)

14 x 8,7 x 3,5 cm
17 x 8,7 x 3,5 cm
18 x 8,7 x 3,5 cm
18 x 8,7 x 5,2 cm
17,5 x 12,6 x 12,2 cm
24,7 x 13,9 x 11,7 cm
28,3 x 14,4 x 14,5 cm

RECEIVER	
R-16, R-CAN, Compact-M, Compact-V, PNN-BUS-3, PNN-BUS-5

Reception frequency range	 400-477 MHz
Data security:

Generates a CRC code with a Hamming distance 4. Generates a neutral position.
Addressing of each transmitter with its own, unique combination (max. 216 possible combinations)
Data reception security: Diversitary evaluators, CRC, EMERGENCY STOP and neutral position bits.

Restart inhibitor if EMERGENCY STOP relay defective. (PNN-BUS-3, PNN-BUS-5)

Contact loading for EMERGENCY STOP and commands. (PNN-BUS3, PNN-BUS-5)
max. switching voltage	

250V AC (12V / 24V DC - R-16, R-CAN, Compact-M, Compact-V)
max. switching current 	 4A AC (3A DC at 12V/ 24V . R-16, R-CAN, Compact-M, Compact-V)
max. switching power 	 i000 VA

R-16, R-CAN
(potted)

Compact-M
(potted)

Compact-V (potted)

RN N-B U 3-3

RN N-B Ii 3.5

Weight

640 g
800 g

640 g
800 g

1,5 kg

3,0 kg

4,7 kg

Size IL x W x H)

18 x 9,7 x 4,4 cm

18 x 9 x 7cm

21,5 x 16 x 6,5 cm

30,6 x 18,1 x 13 cm

36,4 x 28,3 x 15,2 cm

BATTERY	 7,2V/ l000mAh

CHARGING UNIT

Operating voltage / external charging unit

Operating voltage / PNN-BUS-3 / PNN-BUS-5

Operating voltage / R-1 6, R-CAN / Compact

1 2V/24V DC, AC-DC changer 100/240V AC / 12V DC

40V-230V AC, 8V-32VDC, 12V/24VDc

12V/24V DC
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 APPROVALS AND CERTIFICATES

Approvals EU countries: CE 0

Enclosure:

EC Declaration of Conformity

Obtainable at demand:

M-Zert mbH
Certificate DIN EN ISO 9001:2000-12	 No. 03022
NBB Controls & Components AG	 15.07.2003

© N8B Controls & Components AG
Otto.Hahn-Strale 1-3
0-75248 Olbronn-Dijrrn
TeI.:O 72 3719 99 . 0
Fax:07237/9991 99
eMail: sales@nbbde
http://wnbbde

We reserve the right to alter specifications without notice.

(((((((((((((((t(IiiI!1(iI!ll!I 111(1! liii! lilt! liii! III! III!
Beaieoungsaole i tuog Nano-S, -V, -L, -M, R-16, R-CAN, Compact-M, V. PNN-8U0-3 -5,
Evglisch Teile-Nr, 3.150. 1 051 Stand 01 .Ofl

R3ge 13
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CEI
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EN
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CENELEC
i-ID 53.8

EN
60034-9

EN
60034-14
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60034-1

lEG
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60034-6
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60034-7

6 C
60034-8

IE C
60034-9

IE C
60034-14

saee
aira ELETTR[

S.E.LP.E.E. S .p.A. ViaArchimede 55/61 —41010 Lirnidi diSoliera (MO) ITALY - y'yi.w,,seioee.comTel. :+39059850108 Fax:+39359850128 P.IVA- VATco,je 1T00185010360
scr.Reg. Imp. Mon' 6647—R.E,A, n' 152011 del 23112/72 N. Mecc.: Mo 002996

Capitale Soc,ale - Company's Capital: Euro 120.000 iv.

DICHIARAZIONE DI CONFORMJTA CE CONFORMITYSTATEMENT
U legale rappresentante della ditta S.E.l.P.E,E. S.p.A.,

sotto Ia propria responsabilità, DICHIARA
che I motori elettrici asincroni a gabbia, serie:

The legal chairperson of S.E.I.P.E.E. S.p.A.,
under his own respansabi/ity, STATES

that the asynchronous motors with squirrel-cage rotor, series:

ZK, ZKM, ZKF, ZKV(), ZKZ(*), A, AX, AM, AZ(*), IKE, IKE QB AC, TKE QB DC(*), IKE QB LDC(*),
JM, GM, GMM, APE, APEM, HPE, HPEM, HPEV(*) , HPVM(*),

sono conformi alle leggi nazionali che recepiscono le seguenti
Direttive Comunitarie:
- Dir. Bassa Tensione" 73/23/CEE modificata da 93l68/CEE
(anno in cui è stata apposta la marcatura CE: 1997);
- Dir. "Compatibilita Elettromagnetica" 89/336/CEE e
successivi aggiornamenti.

comply with the requirements of the following European
Community Directives:
- "Low Voltage" directive 731231EEC modified by 931681EEC
(year of CE marking: 1997);
- "Electromagnetic Compatibility" directive 8913361EEC
and following updatings.

MAIN TECHNICAL STANDARDS APPLIED
Europee	 Riferi,nonto	 I

arm Onizzate	 lfliernaz	 j	 C Iassificaz . italianaEuropean	 International	
I itajian classificationharm onized

PRINCIPALI NORME TECNICHE APPLICATE

o g 9 etto
Subject

Ic'
aratterjsttchø nominalj a d  funzlonameuito

Rating and perform once
0 radj protezjcne involucrj macchine rotanti (IP)
Protection -degrees of enclosures (IP)
Metodi di raitreddarn sf10 (C Odice IC)
Methods of cooling (IC code)
Form a costruttive e tipi dii stallazione (IM)
Types of construction and mounting (IM)
Marcatura term inalis sen so di rotazione
Term ina/markings and direction of rotation
Lim iti dl rum ore
Noise limits
Vjbrazjonl m eccanjche
M echenical vibration

imensioni e potenze normaijzzata1'
t andard dimensions and outputsn

Flange di attacco
Fixing flanges
E siren itA d'albero ciljndrjche
Cylindrical shaft-ends
Lingu etta e case Cella linguetta

yand Keyway
Foro fitettato in testa d'albero
Shaft-head threaded centre-hole

S icurezza del m acchjnario,
equipaggian ento eleltrico della macchine
Safety of machinery,
electrical equipm ant of m achines

EMC	 Inn unila - En issione'	 EN 6
lmmunity - Emission	 Senor

(1) Ad eccezione Celle serie APE, APEM. HPE. HPEM che presentano una
carcassa estrusa in alluminic con dimonsioni d'ingombro ridotte.
(') Equipaggiati con conderisatore AC 440 V - 0,22 pF - classe X2 secondo EN
132403, in parallelo all'alimentaziorte alternate del raddrizzatore.

Per I' INCORPORAZIONE inoltre DICHIARA:
ii rnotore elettrico e un componente che NON deve essere posto in servi-
zio prima di essere installato in una macchina (o sistema completo) rosa e
dichiarata conforme alle disposizioni della Direttiva "Macchine' 98137/CE.

Limidi, 19-10-2004

IF 	 CNR - CElunel 1 350 1
72-1	 CEI2-31

UNI-ISO 775

CEI2-31
UN15604
CE 1 2-31
UN19321

CEI
44-5

534-hAll	
-	 CEI2-3-v1-Section 12	

--	 Sezione.Sectjon 12
(1) Exception made for series APE, APEM, HPE, HPEM which have an
aluminium extruded frame with reduced Overall dimensions

(') Equipped with capacitor AC 440 V - 0,22 uF - X2 class according to EN
132400. Connect this capacitor in parallel to the A C rectifier supply,

For INCORPORATION the legal chairperson also STATES:
electric motors are components which shall NOT be started for duly
unless installed in a machine (or complete system) which must comply
and must be declared to comply to the Machine" directive 981371EC.

EN
50347

EN	 I IE C
10204-1	 J	 60204-1

IL LEGALE RAPPRESENTANTE - THE LEGAL CHAIRPERSON

eararCErra,rNG,eyo5

I	 CEI2-31
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Textron Fastening Systems
Peine Operations
Qualitätswesen
Weber (Leiter Qualitatswesen)

Dims Dokument wurde per Computer ersle)ib.
Es ist auch ohne Unterschrift gultig
This document was created via computer.
It's valid without signature

TEXTRON Fastening Systems

33

Peii,p, 11mb, r,ilechnik G,nbH Wollorl,, SIralk 20-24 0-31224 Pemne
	 Peiner Umformtechnik GmbH

Wtorfer Stra)3e 20-24

0-31224 Peine

ARVID NILSSON NORGE AS
	 Postfach 16 49

VINJARMOEN
	 D-31221 Peine

Germany

N-2870 DOKKA
T. +49(0)5171 545-0

F: +49(0)5171 545-180

swvv. textron) asten in gsyste ms. co ru

Abnahmeprüfzeugnis / Report, based on Quality Control EN 10 204 - 3.1
Zeugnis-Nr.: 052996	 Datum/Date: 29.07.2005

Hire Bestellung vom	 lhre Auftrags-Nr.	 Unsere Auftrags-Nr.	 Unser Zeichen	 Teleion-Durchwalil
Your Order-No./dated 	 Your Order-No.	 Our Order-No. 	 Our dept. reference 	 Phone: - 545253

12.07.2005	 ML 68914	 1505061	 TQ - yi	 FAX: -545296

Artikel (Product): 	 6kt-Muttern/Nuts, DIN 6915/10

Unsere/Ihre Art.Nr. (Our/Your Product-No.): 0441130000

Abmessung (Dimension): 	 M 30

Kennzeichnung (Mark) / Serie (Serial):	 PEINER HV 10 / 40

Pos.Nr. (Item No.) / Stuck (Quantity):	 60/400

Betriebsauftrag (Order):	 765427

Mechanische Eigenschaften
	 1ST	 SOLL

Härte (Hardness)	 283	 - 272 ... 353	 HV30

Werkstoff: C45 +CR
Wärmebehandlung (heat treatmant): 900°001, 6000001
Besichtigungs- und Makontro1Ie (Stichprobe): o.B. (visual and dimensional Inspection: o.k.),

Oberflachenrifiprufung (Stichprobe): o.B. (surface crack Inspection: o.k.)

Vorschrift (Requirements): DIN 6915, EN 20898-2
Die gesteilten Anforderungen sind erfullt. The requirements are fulfilled.

Analyse (Chemical Composition)
Pos.-Nr.	 C% Si % Mn % P%

	
S% Cr % Mo % Ni % Al % 11%  Cu%	 %	 Schrnelze-Nr.

(Item-No.)
	

(Cast-Nr.)
60	 0.470 0.280 0.760 0.009	 .026 0.280 0.030 0.110 0.030	 0.190	 6-6052.

0!?? ml?, 1,,00" 'A! Pm . in p	(I ,,r, 1,-I c, p , IFct( , ( (, , ih ore 110811188	 (fleb(at l,brrirrF(r(ci	 i,,stei, I, Sr ((On,, I! F1,le



son Gruppen

Var ref I Our ref	 Dato / Date	 Sertifikatnr. / Certificate No.
Lise Dalbakk	 21. Juli 2004	 571432
Kunde I Customer	 Produksjonsordrenr/ Production Order no. 	 Salg-eksp.-no
ARVID NILS SON NORGE AS 	 571432	 Sales-exp. no 121559
VINJAR.MOEN	 Kundens ref. /Customers ref.
2870 DOKKA	 ML 11824
NORGE	 Kundens tegning / Customer drawing

________________________ DFS 1317
Kund.det.nr ./ Customer part no. Artikkelnr., benevning/ Part no., part name

1008 pcs. hexagon head bolts, M30x 180, cI. 10.9 U DFS 1317
Omfang / extent

INSPECTION CERTIFICATE EN 10204 - 3.1.13
We hereby certify that the studs in question are made ace. to:
Product standard DFS 1317
Mechanical properties: DNV Rules for certification of lifting appliances: Table D3
ISO 898 - 1, CI. 10.9

Threads: M. tol. cf . 6g. F- SP- 693 —42, DIN 2510 / 2
Min 48 It between hardening and MPI
Product marked: 52
Foreskrevet materiale I Prescribed material	 Levert materiale / Supplied material
ace. to. ISO 898/1	 FUNDIA 9270
MATERIALANALYSE / CHEMICAL COMPOSITION
Charge or.	 C	 Si	 Mn	 P	 S	 Cr	 B	 Ni	 Al

6-8969	 .27	 .27	 1.06	 .015	 .022	 .48	 .0032

Analysekrav/	 min	 25	 .15	 1.0	 .	 .40
Specification	 max	 .30	 .35	 1.40	 .035	 .035	 .60	 .003
VA.RMEBEHANDLfNG I HEAT TkEATMENT

Hardened and tempered
MEKANISKE EGENSKAPER / MECHANICAL PROPERTIES
Prove pa ferdig produkt I test on 	 Krav / Specification	 Pruveres. / Test 	 Prøveantall I	 Anmerking / Note
manufactured product	 results	 Nujaber .of

sample
Mm.	 Max	 Mm,	 Max

Zn belegg / Zn coating 	 tin	 40
StrekkfasthetiTensile strength

Rm N/mm2
1002 pa he] bolt!
Rp02 on full size bolt N/mm2
Hardhetl Hardness 	 IIB	 304	 361	 327	 330	 8	 Average 329
Spcsiell strekkproving/
Special tensile tt
Strekkfasthel	 Provestaver / Test pieces: 0 24 	 ASlTensile strength
N/min2	 1097	 1105	 3	 1100
Flytegrense / Yield stress
p02 N/mm2	 1053	 1061	 3	 1056

Forlcngelse / Elongation	 A s %	 9	 14	 15	 3
Kontraksjon	 Z %
Skârslagprøve / Impact test	 Provestaver ifig. /Test pieces acc to

V 300 Joule  	 10x10x55
Slagseighet / Impact strength

Joule	 42 	 67	 73 	 Single value 73-67-72
Provetemperatur / Test tern p.

-20C

Kvalilelskontrollavdclingl Quality Control Department

Lise Dalbakk	 Phone: 61 11 30 30	 Fax: 61113003



4DOKKA
FASTENERS

V rI Oorr	 1c / Dauc	 ScniI1kzxy, I Ciioio N,,
Eis'ind L3rcn/LieDalbakk	 30. Agust 2004	 571993
ARVID NILSSON NOROE AS	 KnocUnv / Inspection jrn.	 Slop.-co
VINJARMOEN	 571993 Salea-eV. 122294

2870 DOKKA	 KUOmuJCL,f.
66699

NORGE	 Kuodc,a Ig" (Codrc
Df5-13J7,pos3

Pon oS	 A1&nr.. bV0e2 iP An, Part rotate
295 pcs. lexagon he

ad bolts, M30 x 190, class 1.0.9, U, DFS —131(7, poe. 3)
0rnThg I

INSPECTION CERTIFICATE EN 10204 - 3.1.111
Wc hereby cerafy that the bolts I screws are made acc. to:
Pctstandsrd DFS l3!7.. pas. 3
Mbanji1 properties; DNV Rules for cerfitcm of lifting appliaeic: Table 03
ISO 898 - I, G. 10.9
Threads: M. to!. cf. 6g. F-SP-693 -2
Min 48 h between hardening and MPI
Product marked on head: "DOKKA 10.9 M 65"
rDm*m-a n,stc,lic I Pcricd nr=trial	 Levert nattieIe / StppIi:d ni
a. to. ISO 898-1	 1 FUNDIA 9270
MATERIALANALYSE / CHEMICAL COMFOSmON
Chenr	 C I Si IM	 P	 S	 cr	 13	 N 	 Al

5-8693	 26	 .20	 1.35	 .011	 .018

Anall,av/	 mm	 .25	 .15	 1.00	 .40specification
	 nm	 .30	 .35	 1.40	 .035	 .035	 .60	 .003

VAP.MEaLEJAJL1NG / FAT TitcAibtEl1T

Hardened and tempered
MKANISKE £GENSXAPI1R / M ECHArJ!CAJ. PROPER11ES
Pr've p5 Ii4 pto4k/ leC o,, 	 1mv I Spci acation	 Poew,o. I Test	 rravt.sJ/	 Ann1rnioa / Norm

Number,of

Min.	 Muo	 Mm. I 
Zr *Ieg/Z, coatina	 am
mrkkIsslcV1jI 0Tmth

Rjn NJmd

Fl,logircrac /Vind sci on DJL aim
belle	 Rp. N/mm

HEW	 304	 361	 323	 327	 5	 Average 325
Spwell nokpsaoi, I Mg./ T pieces	 to
$pniI lo	 1cM

SLnJonIeeS xmo z	 1040	 1037 1060	 2	 Test pieces: 024 AS
FlyTegrense / Yield a1ec

Re] RP(L2 N/mn?	 940 	 972	 1002	 2

1cImngeI / E(oaatioa Aj o, -	 14	 14	 16	 2	
shrn to At,Aj to

Komrska	 Z Va
SkrF0sc / ht7aci too	 ?laam ii1. / Test pieces ac to

00Joule 	 EN 10045-1
Sgsnihoi / 1s.sci e/megth	

Test pieces dim I Ox I OxS 5 mmule	 42	 56	 68	 3	 Single value; 5 - 68 - 59 J
Pr.ovctossspoaa / T5 toott,

C	 -20°
KvleSajefIQc osnn

For Eivud Larsen
Lise Lalbakk	 ?hors 61 11 30 30	 Fax: 61 11 30 03

POF created with FinePrint pdfFactory Pro trial version www.pdffactori.com

c;ii	 t.R1J	 -



jD0KKA 
Y FASTENERS

VSr r5/ Our rf	 Di / Date	 Sktjr. Ce11Jcec No.
Eivrid Larsen/Lise Dalbakk	 31. August 2004	 571523
ARVID NILSSON AS	 Ur/ laTectim n.	 Salacksp.-eo

VINJARMOEN	 571523	 Sala-=;L y o. 122294
2870 DOKKA

66699

IWORGE	 Kw4s tcgying/ Cuon drawing

Ku.deu,r1 Customer rt r. 	 AjtikeInr., bmevniagl Pan IL, pafl z7
345 pcs. hexagon head bolts, M30 x 190, ci. 10 .9, U, DFS-13 17

Omng / cstt

INSPECTION CERTIFICATE EN 10204 - 3.1.B
We hereby certify that the studs in question are made 8cc. to:
Product standard DFS 1317
Mechaic.at properties: DNV Rules for certification of lifting appliances: Table 03
ISO 898- I, Cl. 10.9

Threads: M. tot, el. 6g. F- SF- 693 —42, DIN 25(0 / 2
Min 48 h between hardening and MI'!
1ateu n,ntc/ Pod eIoa1	 Logo, materible I Sutphcd traterW
ace, to. ISO 898-I	 1 FUNDIA 9270
MATERIALANALYSE I CHEMICAL COMPOSITION
Chargnr.	 C	 SiMn	 P	 i	 S	 Cr	 3	 J Al

6-8694	 .25	 .26	 1.11	 .012	 .019	 .47

Ana1yse(avl	 mm	 .25	 .35	 1.00	 All
Specification	 max	 .30	 .35	 1.40	 .035 j_.035	 .60	 .003
VAR 1EBE3(A'JDUNG /NEAT TREATMENT

Herdt ved 840 °C. Anlept ved 575'C, i,5imcr
MEEAKEEOENC%i'CR/MEC14ANlCAL PROPP.TIES 	 -.
Psm $ ferdig luodulto test on	 Kn2v / 5iclJ1cain	 Pr€C	 / Tct	 Prwcants)l I ArnIe*JIiag/ Note
mntIc1ured product	 results	 Nuntxr of

Mw. I Max	 M,

7-sIcg/Zn cooling	 .ini     	 Average
SrruI1c 5EIl1pb

Em N/mmZ
Rp,.2 P6tI bolt/

0_fail oizc bolt N/mm1
JiardJict/1r6ieu	 AS	 304	 361	 324	 331	 5	 Average 328
SLsoeltkpravth5/	 .	 Prevcstaver / Test pieces
Se1 Ie,iLIc teat

ReuN/mm	 1000	 1200 -_107 1048	 2	 024 AS

Plywgrisaf '.leldstrcut
Rpo.? Ntmmi	 900 	 97	 997	 2

Fogc.c/ Elgotlee A, %	 14	 14	 15	 2

Korksjoa	 z
/ Impact	 PIovenav.c Ifla / Teat p,, tec to
kV 300 Joule	 EN 100451

Slai1L/ Impact oeaigth 	 Test pier dim lOxi 0x55 mm
Joule	 42	 67	 69	 3	 Single value: 69 - 67 —69 Joule

Prorvatntperaturl Teal inp.
°C	 -20'

KvtckonwoILavdeHng / Qua li Como) Deporimeat
For Eivnd Larsen

Lie Dalbakk	 Phone: 61 1130 30	 Fax, 61 11 30 03	 Vettund Midthus DnV

'DF created with FinePrint pdfFactory Pro trial version www.pdffactory.com
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Page:	 1/5	 1	 NS—ISO 2768-1 Medium 	 Dote:	 Drown:	 Scale:

Grading:	 ElOpen	 Ulnternol	 MConfidential	 Strict' confidentiol 	 24/08-2005	 MT
Checked:	 Verified:	 Fornrot:

A4
Replocernent for:	 Replaced by:	

ProJ.:E

DKF220 12T-16M__ ________
DRAWING NO.:

Hydraulic parts list
C
2 P723-1013 0201

Parts list to dwg no.:

DREGGEN 
PHONE: +47 553336 50 - FAX: .47 55 33 36 51 / 52 Colculotionc:

02	 4/1-06	 Rev. slew.motor+ qty pipe MT 	 Cod
According to ifltenotionol lows this drawing is the property 	

Plot
01	 24/08-05	 Issued for approval 	 MT	 of DREGGEN. The drawing and contents con not be rnsode	

Plot

	Index 	Date	 Revisions
Public. copied or otherwise used, without our written consent.

Siqn

Item Qty	 Article/Name/Type	 Material/DWG no	 Art no

WINCH REF. DWG. B92-04

.7

____	 \ \ I

	11	 1	 Test point Minimess 620	 0120411	 10968
12	 3	 Ball valve	 BKH-3/8"	 10967

13

14

15	 1	 QUICK CONNECTION, male snaptite 	 SVHN-4-4PP	 10969

17	 1	 Hydraulic cyunder	 ø280/ø200x2890	 14040

18	 1	 Load [Onti. valve Flangeabte	 08.453813.73,35	 12933

19	 1	 Valve restr. check Hawe 	 B[1-04-F	 10729

20	 1	 Hydraulic cylinder	 ø280/ø200x2890	 14040

21	 1	 Load contr. valve Flangeable 	 14055

22

23_________________________________ ___________________

24	 1	 Hydraulic motor	 H1C90-S-VM2R	 21545

25	 0	 Gear w/break, 	 RPR3255/140/,,	 14235

26	 1	 Valve Load Control	 VCD\B3	 13505

27	 1	 Test point Minimess 620	 PA-09-1/4"-316	 12621

28	 1	 Quick connection, mail snaptite	 SVHN-4-4RP	 10969

29

30	 1	 Main valve	 PSL6/5	 21366

31	 1	 Bat[ valve	 BKH-3/8"	 10967
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32

33	 -

34	 1	 Filter breather	 ULL SPA 7121	 10767

35	 1	 Retur filter	 MPF 4( O3-G2-P1O-H-BlJR-V1 12118

36	 1	 Quick connection, male 	 BVHN-12-12RP	 10971

37	 1	 Quick connection, female 	 BVH[ 12-12-RP	 13362

38	 1	 Fluid level/temp quage ULL	 UCFLT 321	 10697

39	 1	 Pluge for valve pos.40	 704-12	 13439

40	 1	 Ball valve Mercury 3/4"	 T-115-12RP	 10973

41	 1	 Hydraulic pump	 R1A6137N5AIA	 12346

42	 0	 Kardang shaft	 5-[ Lc = 355mm	 12113

43	 0	 Electro motor 400V-3PH-50Hz	 97kW

44	 1	 Valve non-return GS Hydro 	 NRSF- 1.1/4R	 12764

45	 1	 Quick connection, mail - manual pump	 BVHN-08-08RP	 10972

46	 1	 Manual operated hand pump	 HPSO	 13996

67	 1	 Quick connection, femail	 SVHE4-4RP	 10975

48	 1	 Quick connection, female 	 BVHL8-8RP	 10974

49	 1	 HP FILTER	 FMP 3 0-3-BA-I32-A10N-V7 14052

60	 36m Pipe ø30x3	 AISI 3161	 12121

61	 12m Pipe e12x1,5	 AISI 316L	 10995

62	 36m Pipe @10 x1,5	 AISI 316L	 13546
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HOSES HOIST

0	 1	 HP-hose 4SP16-1500mm /313-21-16/316-21-16 	 250/370 bar

51	 1	 HP-hose 4SP16-1500mm /313-21-16/316-21-16 	 250/370 bar

52	 1	 HP-hose 4SP16-2400mm /313-21-16/313-21-16 	 250/370 bar

53	 1	 HP-hose 4SP16-2400mm /313-21-16/313-21-16 	 250/370 bar

54	 1	 HP-hose 4SP16-1800mm /313-21-16/313-26-16 	 250/370 bar

55	 1	 HP-hose 4SP16-1800mm /313-21-16/313-26-16 	 250/370 bar

56	 1	 HP-hose 4SP16-1600mm /313-26-16/313-26-16 	 250/370 bar

57	 1	 HP-hose 4SP16-1600mm /313-26-16/313-26-16	 250/370 bar
56A	 1	 HP-hose 4SP16-1000mm /316-21-16/313-26-16 	 250/370 bar

57A	 1	 HP-hose 4SP16-850mm /316-21-16/313-26-16	 250/370 bar

58	 1	 HP-hose 2SN04- 1600mm /313-09-04/313-09-04 	 250/370 bar
58A	 1	 HP-hose 2SN04- 700mm /313-09-04/316-09-04 	 250/370 bar

59	 1	 HP-hose 2SN04- 450mm /313-09-04/316-09-04	 250/370 bar

60	 1	 HP-hose 2SN04- 1000mm /313-09-04/316-09-04 	 250/370 bar

61	 1	 HP-hose 2SN04- 1000mm /313-09-04/316-09-04 	 250/370 bar

62	 1	 HP-hose 2SN04- 900mm /313-09-04/316-09-04 	 250/370 bar

64	 1	 HP-hose 2SN04- 1800mm /313-09-04/313-09-04	 250/370 bar
64A	 1	 HP-hose 2SN04- 1600mm /313-09-04/313-09-04	 250/370 bar

65	 1	 HP-hose 2SN04- 1800mm /313-09-04/313-09-04	 250/370 bar
65A	 1	 HP-hose 2SN04- 1600mm /313-09-04/313-09-04	 250/370 bar

66	 1	 HP-hose 2SN06- 600mm /313-12-06/316-12-06 	 250/370 bar

66A	 1	 HP-hose 2SN06- 800mm /313-12-06/316-12-06 	 250/370 bar
67	 1	 HP-hose 2SN04- 2100mm /313-09-04/313-09-04 	 250/370 bar

68	 1	 HP-hose 2SN04- 2100mm /]1]-09-04/]1}09-04	 250/370 bar

69	 1	 HP-hose 2SN04- 720mm /313-09-04/316-09-04 	 250/370 bar

70	 1	 HP-hose 2SN04- 720mm /313-09-04/316-09-04 	 250/370 bar
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HOSES LUFFHNG

2	 1	 HP-hose 4SP16- 1400mm /313-21-16/316-21-16 	 250/370 bar
73	 1	 HP-hose 4SP16-1400mm /313-21-16/316-21-16 	 250/370 bar
74	 1	 HP-hose 4SP16- 1500mm /313-21-16/313-21-16	 250/370 bar
75	 1	 HP-hose 4SP16- 1500mm /313-21-16/313-21-16	 250/370 bar

76	 1	 HP-hose 4SP16- 1500mm /313-21-16/316-21-16 	 250/370 bar
77	 1	 HP-hose 4SP16-1800 mm /313-21-16/316-21-16 	 250/370 bar
78	 1	 HP-hose 2SN04-500 mm /313-09-04/316-09-04 	 250/370 bar
79	 1	 HP-hose 2SN04-1000 mm /313-09-04/316-09-04 	 250/370 bar

HOSES FOLDING

0	 1	 HP-hose 4SP16- 1400mm /313-21-16/316-21-16 	 250/370 bar
91	 1	 HP-hose 4SP16- 1400mm /313-21-16/316-21-16 	 250/370 bar
92	 1	 HP-hose 4SP16- 2400mm /313-21-16/313-21-16 	 250/370 bar
93	 1	 HP-hose 4SP16- 2400mm /313-21-16/313-21-16 	 250/370 bar
94	 1	 HP-hose 4SP16- 1800mm /313-21-16/313-26-16 	 250/370 bar
95	 1	 HP-hose 4SP16- 1800mm /313-21-16/313-26-16 	 250/370 bar
96	 1	 HP-hose 4SP16- 900mm /313-26-16/316-21-16	 250/370 bar
97	 1	 HP-hose 4SP16- 1200 /313-26-16/316-21-16 	 250/370 bar

HOSES SLE WING

0	 1	 HP-hose 4SP16- 1300mm /313-21-16/316-21-16	 250/370 bar
81	 1	 HP-hose 4SP16- 1300mm /313-21-16/316-21-16 	 250/370 bar
82	 1	 HP-hose 4SP16 1400 /313-21-16/313-21-16	 250/370 bar
83	 1	 HP-hose 4SP16- 1700 /313-21-16/313-21-16 	 250/370 bar
84	 1	 HP-hose 4SP16- 700 /313-21-16/316-21-16 	 250/370 bar
85	 1	 HP-hose 4SP16 1000 /313-21-16/316-21-16 	 250/370 bar
86	 1	 HP-hose 2SN06-550 mm /313-12-06/316-12-06	 250/370 bar
87
88
89	 1	 250/370 bar
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106	 1	 2SN06- 1600mm 313-12-06 / 313-12-06

107	 1	 2SN06- 1800mm 313-12-06 / 313-12-06
108	 1 HP-hose 2SN04- 1200mm /313-09-04/316-09-04	 250/370 bar

HOSES POWER PACK/RETURN

110	 1	 HP-hose 4SH20-1100 mm /513-26-20/544-24-20+943-24 	 250/370 bar
111	 1	 HP-hose 4SH20- 700mm /513-26-20/516-26-20 	 250/370 bar
112	 1	 HP-hose 4SH20-1350mm /513-26-20/517-26-20 	 250/370 bar
113
114
115	 1	 LP-hose 2SN20-2050 mm /313-26-20/316-26-20 	 250/370 bar
116	 1	 HP-hose 2SN04-1800 mm /313-09-04/316-09-04	 250/370 bar
117	 1	 HP-hose 2SN04- 1200mm /313-09-04/316-09-04	 250/370 bar

HOSES EMERGENCY PUMP

120	 1	 HP-hose 2SN06- 1200mm /313-12-06/313-12-06 	 1 250/370 bar	 I

121	 1 HP-hose 2SN04- 5000mm /313-09-04/313-09-04	 250/370 bar
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11 DRAWINGS AND PART LISTS

11.1 Drawings and Part lists

Drawing no.: Drawing name:	 I Cad no.:
C723	 01 General arrangement: 	 T.W/L723-60338
P723-1	 01 Parts list	 • T.W1L723-60338
D723-1	 01 General assembly drawing	 T.W1L723-60338

C723-106.	 01 Operation platform • 	 •	 T.W1L723-60338

P80-125. •	 03 Winch SWL 12T	 L_721\80-125 sh 2
C80-125	 02 Winch GA, SWL 12T	 L_721\80-125 sh 1

B74-13	 01 Hoist limit switch PCD165 • 	 L_74\00007289
P74-13	 •	 01 Hoist limit switch	 L_74\00007290.

B721-105	 01 Jib head assembly	 T.W11-723-60338
B240-302	 03 Jib hinge assembly	 •	 L_240\00001592

P59-9 1	 03 Hook with weight SWL 12T	 S_59\00006023
A59-91	 03 Partlist hook with weight SWL 12T . S_59\00006024

Hydraulic Draw.
C723-1013 .	 03 Hydraulic diagram	 1-723\00010882
P723-1013	 01 Part list hydraulic diagram	 L723\00010883

P723-80	 01 Electro Drawings
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Item Qty	 Article/Name/Type	 Weight	 Material (as spec. 	 Art no
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1	 1	 Base Column	 1733 0723-101
2	 1	 Slewing column	 2605 0723-102
3	 1	 Inner jib	 4002 0723-103
4	 1	 outer jib	 1695	 0723-104
5	 1	 Operation platform	 101	 1723-106
6	 1	 Ladder for operation platform 	 31	 A703-10501
7	 1	 Stiffener	 4	 A287-305
8	 1	 Handrail on jib No.: 1 	 72	 [703-502 (L.H.-made)
9	 1	 Handrail on jib No.: 2	 67	 [723-105
10	 1	 Winch G.A	 968	 P80-125
11	 1	 Hook with weight SWL 12T	 66	 P59-94
12	 1	 Wire 026 L= 45,5 m (Flexpack) 	 149	 Min br.l =613 kN
13	 1	 Jibhinge assembly	 57	 B240-302
14	 2	 Stay for collector	 12	 A732-1011
15	 2	 Bracket for collector 	 2	 A703-1012
16	 4	 Angle for slipring	 8	 A703-1013
17	 2	 Hydraulic cylinder	 4590 See hydr, main partlis 10915
18	 1	 Main valve	 20	 See hydr. main partlis 21366
19	 1	 Sign plate	 1	 B44-71
20	 1	 Bracket for collector 	 114	 A718-1015
21	 1	 Service platform on jib 	 90	 B726-403	 I
22	 1	 Grating 30x3 - 30x44 L=705x1154	 20	 10229
23	 1	 Grating 30x3-30x44 L=980x800	 20	 10229
24	 1	 Petur filter MPF 400	 -	 See hydr, main partlis 12118
25	 1	 HP filter	 -	 See hydr. main partlis 12106
26	 1	 Fluid level/temp guage UCFT 321 	 See hydr. main partlis 10697
27	 1	 Filter brefher UCC SPA 7121 	 -	 See hydr, main partlis 10767
28	 1	 Hydraulic motor	 20	 See hydr. main partlis 21269
29	 1	 Slewing gear	 125	 See hydr. main partlis 14235
30	 1	 Hydraulic pump	 30	 See hydr, main partlis 12346
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31	 1	 EL. motor	 515	 See et, main part[ist 	 14215
32	 1	 Spring	 -	 See el, main partlist
33	 1	 Axle 0120 x 619	 75	 A38-11 (U016)
34	 2	 Jib hinge bearing 	 6	 A40-08 (U010)	 14148
35	 4	 Axle 0140x230	 54	 A38-5 (U0123)
36	 8	 Hex.head screw M2480 	 -	 Din 931-8.8 FZV	 10411
37	 6	 Hex.haed screw M30x140	 -	 Din 6914-10.9	 13512
38	 54 Hex.head screw M30x190	 -	 Din 6914-103	 21404
39	 54	 Nut M30	 -	 Din 6915-10	 11080
40	 174 Washer 031/55x5	 -	 Din 6916-10	 11079
41 _60 _Hex.head screw M30x180	 _-	 Din 6914-10.9	 _13521
42	 24 Hex.head screw M20x110	 -	 Din 931-8.8 FZV
43 _24 _Washer 021/37x3 	 _-	 DIN 125H8200FZV
45 _4 _Spacer pipe/ Spacer ring 	 _i	 L40-40-1(UO289)
46 _4 _Hex.head screw M22x100	 _-	 Din 931-8.8.FZV
47	 4	 Nut M22	 -	 Din984-8 FZV
48	 8	 Washer 023/39x3	 -	 Din 12S 8.8 FZV
49 _4 _Hex,head screw M10x90 	 -	 Din 931-A4	 21011
50 _24 _Washer ø10.5/21x2	 -	 Din 125 A4	 21032
51 _8 _Hex.head screw M10x25 	 -	 Din 933-80A4	 21002

_ _
52 _6 _Washer117/3Qx3	 I DIN 125 FZV	 1046
53	 6	 Screw hex M16x40 	 DIN 933-80 FZV 
54 _3 _Retainer 	 2	 A39-2 (U04)
55 _52 Washer 013/0242 	 DIN12S H8200 FZV
56 _8 _Washer8.4/17xi6	 -	 Din 125 A4	 I 11383
57 _2 _Lub. note 1/8"	 Stain less	 10535
58 _ 1 _Jb head '	 485	 B721-10S (Inv.)

1_1 _Sign pLate Max hook	 -	 A44-08 UO32

I
_60 _1	 Deck crane-folding jib sign plate 	 -	 A44-70
L61_1 _Sign plate for emc lowering	 -	 B44-07	 12718
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62	 1	 Stewing ring	 700	 062.40.177j001,49.152 21560
63	 1	 Guide bar	 13078
64	 20 Hex.head screw M12x25	 -	 Din 933-8.8 FZV	 21016
65	 1	 Kardang shaft SC	 5	 Lc355-075/1 112"	 12113
66	 20 Hex.head screw M12x45	 -	 Din 933-8.8 FZV	 21055
67	 20 Nut M12	 -	 Din 984-8, FZV	 21026
68	 14	 Hex.head screw M10x40	 -	 Din 933-8.8 FZV	 11367
69	 8	 Nut M10	 -	 Din 984-8. FZV	 21086
70	 2	 Hex.head screw M5x30 	 -	 Din 933-80 A4	 10474
71	 2	 Nut MS	 -	 Din 984-80 A4	 10146
72	 4	 Washer 05.3/lOxi 	 -	 Din 125 A4	 21070
73	 8	 [[amp for grating	 -	 10231
74	 8	 Screw counter sunk M8x80	 -	 Din 963-80 A4	 10230
75	 8	 Nut M8	 -	 Din 934-80 A4	 21028
76	 1	 Cover for main valve 	 8	 B703-504

Total Weight:19000kg
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Total weight: '-101 kg,
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OPERATION PLATFORM

20	 2 Angle 40x4 0x5 L=344

19 1 4	 AngLe 40x40x5 L34O

17	 2 AngeL SOxSOxS L700

15	 1 _Plate 3x15x382

14	 2	 Plate 3x15x205

13	 2	 PLate 5x30x40

P2,6S

Plate5x360x610

ngle4Ox4OxS L=540

ipe 265 x 033,7 [=1020

ipe 2,65 x 0337 L61O

ipe 2,65 x 033,7 [179S

ipe 2,65 x 033,7 [=194

ipe 2,65 x 033,7 [=845

LbarSOxS

ngle SOxSOxS L=1o5Q

ngLe_130x65100

ngle 130x65x02

gLe 13Ox65x8i

2 IS23SJRG2

4 IS23SJRG2

6	 S235JR132

1	 S23SJRG2

1	 S235JRG2

1	 S235JRG2

7	 S235JRG2

2	 S235JR62

3	 S23SJRG2

1	 S23SJRG2

2	 S23bJR2

2	 S23SJRG2

S	 S23SJRG2

6	 S235JR62

8	 S235JR62

12	 S23SJRG2

12	 S235iRG2

23 S23SJRG2
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heet No; 2/2 jGradingDQpen	 Dlnt
General Tolerances; NS-EN-ISO 2768-1 Medium

TOre

C80-12T
Winch assembly

J Cont idetial El Strictly confidentialli Data

13920 Class

P80-125

Ii

Potts list to dwg no.:

DREGGEN__
01 	 22 09 05	 Issued	 production	 VIRAAP 	 According to international Jaws this drawing is the propettyi	 ue	 0.

DREGGEN. The drawing and contents can not be made public.
Copied or otherwise used, without our written Consent. 	 Plot DoteIndex	 Date	 Revisions	 Sign

Item Qty	 Article / Name / Type	 Weight	 Spec /DWG no1	 1	 DrumAssy	
377,2 D80-12501

2	 1	 End Plate Gear Side Assy. 	 88,9 B80-11301
3	 1	 End Plate Erg Side Assy. 	 99,9 B80-4202
4	 4	 Foot Bracket	

i	 40,0 A80-2104
5	 1	 Spherical Roller 21314 CC	 2,7
6	 1 CIRCUP, EXTERNAL	 00 A 70 D1N471 A4

L Shaft	 j	 1,6 A38-9(u05)
8	 Lock Washer	

0,8 L39-4-03(U05)
9	 16 SCREW HEX	

0,9 M12* 45 DIN933-80 A410	 16 WASHER HB200 FZV	 0,1 013/24*2 D1N125 FZV
11	 6 WASHER HB200 FZV	 0,1 021/36*3 D1N125 8,8 F7.V	12	 6 SCREW HEX	

0,2 M20* 60 DIN933-8,8 FZV13	 8	 WASHER	
0,0 0 8,4/17*1,6 DII'1125 A414	 8 SCREW HEX

15	 1	 Gear	
0,1 M 8* 20 D1N933-80 A4

i16	 24 SCREW CYL	
270,0

0,8 M20* 70 D1N912-8,8 A417	 45 Washer	
i	 0,8 021/36*3DjN125A48018	 21 SCREW HEX	

5,2 M20* 70 D1N931-8,8 FZV19	 2 SCREW SE	
0,0 M 4* D1N913-80 A420	 1	 Motor, hydraulic. 	

I	21	 4	 Friction Block Top	 3,2 A80-12502
22	 3	 Stay	

22,5 A80-103 (U054)
23	 1	 Hoist limit Switch	 12,9 674-13
24	 4 WASHER HB200 A4	

0,0 013/24*2,5 D1N125 A425	 4 SCREW HEX	
0,0 M12* 35 D1N933-80 A426	 1	 V-RING	
0,0 1 V- 150A

Total Weight:	 968 Kg

Art no

12906
11036

10867
21031
11834
21041
11383
21005
21307
12960
13944
21082
21102
13266

10861
10869
12907
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Date:	 Drawn:	 Scale:

15/10-01	 18	 1:2
Checked:	 Verified:	 Format:
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DRAWING NO.: 	 REVISION:

-	 B 74-13
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SECTION A—A

Drill a tap for Item 17 on assembly.
Lmax. 257 mm
Lniin, 70 mm
Travel of nut (Item 5):
237 mm. max, 30 mm, mm.
Drum rotations: Mm, appr. 12 Max appr. 95

A

Index1	 Date	 I	 Revisions Sign
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According to international lows this drawing is the property	
Cad file	

__.74\00007290!
Index

	

	
DREGGEN. The drawing and contents can not be rode	 ________________________________

public, copied or otherwise used, without our written consent. Plot Dote:

Item Qty	 Article/Name/Type	 Weight	 Material (as spec.	 Art no____________________________ I_or egviv.)/DWG no
1	 1	 End cover	 73	 B74-1301
2	 1	 Threaded rod	 0,9	 [74-602 (Item 1)
3	 1	 Nut	 0,5	 174-602 (Item 2)
4	 1	 Sleeve	 0,15	 [74-602 (Item3)
5	 1	 Nut	 0,5	 [74-602 (Item 4)
6	 1	 Coupling	 0,1	 C74-602 (Item 7)
7 /	Valve HAWE	 See Hydr, parts list	 (13148)
8	 2	 Bracket for valve (HAWE) 	 1,2	 A74-1302
9	 2	 Spacer	 0,1	 A74-1303

10	 1	 Batt Bearing Spherical 	 2202E-2R51	 10951
11	 1	 [irclip 135 (Int.)	 DIN 472 Stainless	 10954	 J12	 1	 [irclip A 25 (Ext)	 DIN 471 A4	 10953
13	 1	 Circlip A 15 (Ext.) 	 DIN 471 A4	 10952
14	 4	 Screw hex. M12x55	 DIN 933-80 FZV	 12401
15	 4	 Screw hex. M8x30 	 DIN 933-80 A4	 10226
16	 8	 Screw hex. M6x20	 DIN 933-80 A4	 21013
17	 2	 Setscrew M4x10	 DIN 913-80 A4	 21102
18	 4	 Nut hex. M8	 DIN 934-80 A4	 21028
19	 1	 Split cotter pin 032x25	 DIN 94 A4	 10956
20	 1	 Spring pin 05x26	 DIN 1481 A2	 10955
21	 4	 Washer 13/24x2	 DIN 125 FZV	 21031
22	 4	 Washer 8,4/17x1,6	 DIN 125 A4	 21034
23	 8	 Washer 06,4/12,5x1,6 	 DIN 125 A4	 21035
24	 1	 Nipple grease 1/8" ASP	 NS1178 A4	 10535
25	 1	 V-ring	 V-25A	 j 21101

Weight ar. 11 kg.
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12	 '	 HEX
11	 4 j WASHER H8200 FZV
10	 4 jSpacer ring
9	 2 J Retainer
8	 2 jAxle
7	 iJ Locking plate
6	 2Support ring
5
	

IV-RING
4	 1 LLOCKING NUT
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JWire Sheave Assy
1	 1	 Jib head

jGeneral Tolerances: NS-EN-ISO 2768-1 Medium / NS-EN-ISO 13920 Class B
Grading:	 0 Open	 Internal	 I Confidetial 0 Strictly confidential
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Total Weight:	 485 Kg

0,2 N112* 30 D1N933-8,8 FZV 	 21017
0,0 013/24*2 D1N125 FZV	 21031
0,4 L40-4-01 (UO311)
0,8 A39-2 (UO3)

14,2 A38-5 (U0143)
0 1 4 N1BL32	 25002
6,8 A721-10503
2,6 V-250A	 14120
1,5 KML32	 25001

15,6 32032X	 21401
12,8 A721-10502
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Weight 58 kg

4	 Washer 017/300	 -	 Din 125 FZV	 21046
4	 Hex.head screw M16x40	 -	 Din 933-8.8 FZV	 21077	 -
2	 Retainer	 1	 A39-2 U04
6	 Shimring 0120,5/0145x2 	 0,5	 Mm. S235JR (Sf37-2)
2	 Shimring 0120,5/145x5 	 0,4	 Mm, S23SJR (St137-2) 	 C
2	 Shimring 0120,5/145x10 	 0,8	 Mm. S235JR 037-2)
12	 Countersunk hd., M10x20	 D1N7991 80A4
2	 Sph. bearing GE120UK-2RS 	 16	 ELGES
2	 Support ring	 3,0	 A240-30201	 -
2	 Axle 0120x210	 36	 NS14240 (x4CrNiMo165
ty Article/Name/Type	 Weight	 Material (as spec. 	 Art no.

on egviv.) / DWG no.
Scale	 Drawn	 I Date	 B
1:5	 KHU
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Item	 2005-09.22

Weight 

Article/Name/Type 	 Weight	 Maferiat (as spec, 	 Art no____	
or e viv.)/DWG no_ 	

45	 A59-9401
Open cast socket_(2426mm

Washer 	 5/021x2	

9,75 Crosby G416-10397S3
Safety hook w/swivel  12	 BKLK 12,5T	 12971
Screw [yl, mt. hex M10x3Q

D1N912-A4

 01N125-A4 HB200	 21032Shackte 12T
W.Giertsen 3260030

Total Weight 66 Kg

NOTE: Hook and swivel made spark proof by bronze coating.

Page:	 I Grading: Doper, 	 Ej Internal	 Confjdentj	 DStrictly confdenIGeneral Tolerances 145— EN—ISO 2768-1 MediUm/NS_EN_ISO	 0 Cas Bfltlo 1392	 ls
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Title:	
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Item Qty	 Article/Name/Type	 Material/DWG no Art no
	 1	 Hydraulic motor 160cm 3 	 51V160	 14222

	

2	 0	 Winch gear	 71313B	 21307

	

3	 0	 Hydr. safety brake	 On the gear

	

4	 1	 Load contr. valve Flangeable on H1C-90 	 08.4538.1373.35 	 12933

	

5	 1	 Limit valve HOIST	 Hawe	 FP2-1-1/4 Special	 13148

	

6	 1	 Limit valve HOIST	 Hawe	 FR2-1-174 SPECIAL	 13148

	

7	 1	 Test point Minimess 620	 PA-09-1/4"-316	 12621

	

8	 1	 Brake control valve	 1SB252-P-3W-6-377 12384

	

9	 1	 Valve shuttle	 05.99,05.00.09	 13549

	

10	 2	 Valve restr. check Hawe	 1311-04-F	 10729

	

11	 1	 Test point Minimess 620	 PA-09-1/4"-316	 12621

	

12	 3	 Ball valve	 BKH-3/8"	 10967

	

13	 1	 Valve non-return 135 Hydra 	 NRFS 3/8R	 10979

	

14	 1	 Valve 2-way	 BVG-1R-H	 14046

	

15	 1	 QUICK CONNECTION, male snaptite	 SVHN-4-4RP	 10969

	

17	 1	 Hydraulic cylinder	 ø280/ø200x2890	 14040

	

18	 1	 Load contr. valve Flangeable	 08.45.38.13.73.35	 12933

	

19	 1	 Valve restr, check Hawe	 BC1-04-F	 10729

	

20	 1	 Hydraulic cylinder 	 @280/ø200x2890	 14040

	

21	 1	 Load contr. valve Flanqeable	 14055
22
23

	

24	 1	 Hydraulic motor	 200-104-1471-006	 13266

	

25	 0	 Gear w/break,	 710 T3F	 21329

	

26	 2	 Valve Load Control	 CBV1-1OS2K-:-.,,	 13655

	

27	 1	 Test point Minimess 620 	 PA-09-1/4"-316	 12621

k31

28 1 Inerniediat p flange A585-15 13691

 2 0-ring 20,29x262 13694
 1 Main valve PSL6/5 21366

	

 1	 BaLl valve	 BKH-3/5"	 10967
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Item Qty	 Article/Name/Type	 Material/DWG no Art no
32

33

34	 1	 Filter breather	 U[L SPA 7121	 10767
35	 1	 Retur fitter	 MPF 4( 0-3-G2-P10-H-BLJR-V1 12118
36	 1	 Quick connection, male	 BVHN-12-12RP	 10971

	

1	 Quick connection, female	 BVHL 12-12-RP	 13362
38	 1	 Fluid Level/temp guage UCI 	 UCFLT 321	 10697
39	 1	 Pluge for valve pos40	 '704-12	 13439
40	 1	 Ball valve Mercury 3/4"	 T-115-12RP	 110973
41	 1	 Hydraulic pump	 R1A6137N5AIA 	 12346
42	 0	 Kardang shaft	 5-[ Lc = 355mm	 112113
43	 0	 Electro motor 400V-3PH-50Hz	 97kW
44	 1	 Valve non-return GS Hydro 	 NRSF- 1.1/4R	 12764
45	 1	 Quick connection, mail - manual pump	 BVHN-08-08RP	 10972
46	 1	 Manual operated hand pump	 I HP50	 13996
47	 1	 Quick connection, femail 	 SVH[4-4RP	 10975
48	 1	 Quick connection, female 	 BVHC8-8RP	 10974
49	 1	 HP FILTER	 FMP 30-3-BA-52-A10N-v7 14052

60	 36m Pipe e.-'0x3	 AISI 3161	 12121
61	 12m Pipe øl2xl,5	 AISI 316L	 10995
62	 36m Pipe o10 x1,5	 AISI 316L	 13546
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DETAIL:	 ELECTRICAL PARTS LIST

PROJECTS	 DKF22O-12T--16M

IDREGGEN  CUSTOMER:

Aoodtn to in aVono	 IMO de*lng iO	
FREIRE SYpmperty o DREGGN. Th. dranq nd otaet

can nk S. clad. P.JMM. COP* .t .......4.
aitbout our w#tin rocoot.

CONTROL VOLTAGE: 	 230 V.	 SUPPLY VOLTAGE: 	 400 V.	 FREQUENCY:	 50 Hz.

ART.NO . NOS.	 ARTICLE	 POS.	 LOG.	 MANUFACTURE	 TYPE
PUMP MOTOR, 97kW

14215	 1	 400v, 50H7, 130-40	 Ml	 CRANE	 CU-280s4

10090	 1	 JUNCTION BOX	 XiO	 CRANE	 KL 1500

10059	 9	 TERMINAL	
X10	 WDU 2.5	 102000

10093	 2	 CABLE GLAND, BRASS	 XiO	 P016

1	 SLEWING UNIT	 Ell	 D=600mm	 CRANE	 CONSISTING OF:

9	 SLIPRINC	 CU-OUT	 DBOOmm	 Ell	 081116-11 L= 1 .983m
	 SLIPRJNG	 PE	 CU-OUT	 0500mm	 Ell	 081116-12 L= I .983m

10	 POWER REED CLAMP	 3m CABLE	 Eli	 081153c

1746	 HANGER CLAMP	
Eli	 081143-1x5x20

6	 HANGER CLAMP	
Eli	 O8l143-ixOx2O

9	 CURRENT COLLECTOR	 3m CABLE	 Eli	 081101-0011

CURRENT COLLECTOR	 PE	 3m CABLE	 Eli	 081101 -0012

1	 COLL. SUPP. BRACKET	 Eli	 081050-20xiO

0090	 1	 JUNCTION BOX	 Xii	 CRANE	 KL 1500

10059	 0	 TERMINAL	
Xli	 WDU 2.5	 102000

10093	 2	 CABLE GLAND, BRASS	 Xli	 PG 16

REVISION	 DATE/SIGN.

1: REVISED MOTOR POWER	 02.09.05 R.E.
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DETAIL:	 ELECTRICAL PARTS LIST 	
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I 
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CONTROL VOLTAGE;	 230 V.	 SUPPLY VOLTAGE:	 400 V.	 FREQUENCY:	 50 Hz.

ART.NO. NOS.	 ARTICLE	 POS.	 LOC.	 MANUFACTURE	 TYPE

1	 STARTER PANEL	 Xi	 CRANE	 F 3056
NS25ON1	 MAIN SWITCH	 01	 TM25OD 250A	 Xi	 31630

I	 HANDLE	 01	 Xl	 29330

I	 TRANSFORMER	 TI	 400VA	 Xi	 SU1208-400230
14U//	 2	 CUNIACIOH	 K1K2	 Xl	 LC1—D150p7
14074	 1	 CONTACTOR	 1<3	 Xl	 LC1—D115p7

1	 TIME DELAY BLOCK	 K1	 Xl	 LAD—S2
67004	 1	 RELAY	 1<01	 Xl	 CAD-32P7
10555	 1	 AUT.CJRC. BREAKER	 VOl	

2—POLE
A 	 Xl	 C60N/C6-2

10317	 1	 AUT.CIRC. BREAKER	 F02	
2—POLE

—	 Xl	 C60N/C3-2
12742	 1	 THERMISTOR RELAY 	 F2	 Xl	 LT3—SAOOM

10194	 1	 HEATER	 R2	 230V,20W	 Xl	 SK 3106
1	 CuRRENT TRANSF	 T2	 Xl IBP 250/5A

AMPERE METER	 P1	 Xl EQ72, 25O/500/5A

HOUR COUNTER	 P2	 XI	 UWZ4, 230V, 5ONz

__ HH
REVISION 	 DATE/SIGN.



PROJECTS	
0KF220- 121-i 6M

DETAIL:	 ELECTRICAL PARTS LIST

DREG GEN CUSTOMER:

SHEET NO. 4	 OF 6	 SHEETS

P 723-80
REVISION NO:
DRAWN:	 I9.0.0 R.E.

14064	 1 I CABLE GLAND, BRASS

A1
1 04452 CABLE GLAND, BRASS

 CABLE GLAND, BRASS

 CABLE GlAND. RASS

FREIRE SY

SUPPLY VOLTAGE:	 400 V.	 FREQUENCY:	 50 Hz.

POS.	 LOC. ( MANUFACTURE I	 PE

X84-BvM3

x 	 <04 DVMG

_4-BA31

fil
DWCB 723-81 SH.7

WDLJ7Q/95

WDU 2.5	 10200C

Cu-BAR	 20x10

M63x1.5

P036

13.5

PG 16

can riot be made aubljc. co pied or othsrwseswrilrout our wflhtefl COn,.nI.

ROL VOLTAGE:	 230 V

ART.O. NOS.	 ARTICLE1333 6 

	 1	 srr,I'ji I	 o

13268	 1	 SIGNAL LAMP GREEN	 H4

30130	 1	 SIGNAL LAMP, BLUE	 k5

11509	 1	 PUSH BUTTON STOP	 Si

11510	 1	 PUSH BUTTON, S1AF	 S2

	 SIGN	 H3,

13496	 6	 TERMINAL

10059	 20	 TERMINAL

- 0.2m EARTH BAR

REVISION	 I	 I	 DATE/SIGN.



SPROJECT:	 DkF220- 121-1 GM	 SHEET NO. 5	 OF	 6	 SHEETS

P 723-80
DETAIL:	 ELECTRICAL PARIS LIST 	 REVISION NO 	 0

DREGGEN CUSTOMER:	
CHECKED:

N.E.

Ao,dIog to (,tot}onoI IO,, this draot9 I. tho	 FREIRE SYprop.,ty of OtGGDt. The dootn and cotnto
h. mM. pol.lk en$..t	 Mh.r.... n.e.

wehoot Our ontlen Coflhont.

CONTROL VOLTAGE:	 230/24 V.	 SUPPLY VOLTAGE: 	 400 V.	 FREQUENCY;	 50 Hz.

ART.NO. NOS.	 ARTICLE	 P08.	 LOC.	 MANUFACTURE I TYPE

I	 PANEL	 X2	 STAINLESS	 CRANE	 AFT 1fl1000

11512	 1	 CONVERTER	 Ui	 230VAC/24VDC	 X2	 24RC240C

12238	 2	 RELAY	 K02,K03	 X2	 UF.3-24V0C NFL

12137	 3	 RELAY	 K04,K06.K07	 X2	 UF3-230VAC-NL

12141	 SOCKET	 K02,K03K04,KO6,K07 	 X2	 Z 348

12140	 5	 SECURING SPRING	 K02,K03,K04,K06K07 	 X2	 Z 434

10194	 1	 HEATER	 R3	 230V,20W	 X2	 SK 3106

13009	 3	 SIGNAL LAMP, RED	 H6.H7H8	 X2	 X84-BVM4

11473	 1	 SELECTOR SWITCH	 S6	 X2	 X94-9D21

4	 SIGN	 S6,E-16H7,1­18	 X2	 DWG. 9723-81 SH.8
13973	 1	 RADIO RECIEVER	 02	 X2	 NANO -L/COMPACT_V

13973	 1	 ANTENNA	 02	 (CABLE=!)	 X2	 INCL. IN ABOVE

1	 PLUG, HOUSE	 E2	 X2	 HAN M. 09300240531
I	 PLUG, INSERT	 E2	 X2	 HAN E. 09330242701

10119	 1	 CABLE GLAND	 X2	 PG 21

10059	 33	 TERMINAL 	 WDU 2.5

10094	 7	 EARTH CLAMP 	 X2	 ZB 4

10093	 1	 CABLE GLAND, BRASS	 PG16

10086	 2	 CABLEGLAND,BRASS	 X1j	 _PG13.5

11205	 4	 CABLEGLAND,BRASS	 X2	 PGi

H
REVISION	 DATE/SIGN.
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NANO-L 1A2

SERIAL-No.: 9994985997
Frequency433.1 - 434.750 MHz

CE icD wwwnbb4.

jW
r.•

Serial no.
9994985997

FREQUENCY:ó33.l .434,750 MHz

E wujw.nbbdu

N.
•

-

VAV MW	 F!



1. STANDARD SPECIFICATION • Portable transmitter with two replaceable 7,2 volt NiCd batteries, neck and waist
straps.

• Receiver with NBB adapter plate for fastening purposes (PNN-BUS-3), receiver with 4
fixing angles (PNN-BUS-5) or with integrated mounting holes (R -16, R-CAN, Compact-
M and Compact-V).

• Multi-pin connecting cable for the receiver according to your specifications.
• Automatic battery charger with charging adapter (rapid charging in three hours).
The actual delivery specification is as detailed on the confirmation of order or
the delivery note accompanying the goods[

2. SAFETY PRECAUTIONS Even if you are accustomed to working with radio control systems, read these
operating instructions carefully before using this equipment. Only this docu-
ment contains the latest information relating to your NBB radio control system.
For explanatory notes on obtaining an operating permit please refer to registration docu-
ments enclosed in the appendix of this operating instruction. Observe all applicable work-
safety and accident prevention regulations carefully. Only fully trained, authorized per-
sonnel may use the N88 radio control equipment. Components, etc. built into the NBB
equipment for safety purposes must be regularly inspected.
If the NBB radio control unit develops a fault, it must be shut down immediately.
The transmitter should be switched off with the EMERGENCY STOP switch. The
connecting cable must be disconnected at the receiver from the connecting so-
cket (terminal) of the unit to be controlled. The repair of the equipment must not
be carried out other than by NOB or an NBB authorized technician.
Failure to observe these recommendations will put both you yourself and others at risk.
Under these circumstances, NBB rescinds the guarantee and any other form of liability.
This radio control unit is designed exclusively for the control of construction machines
and industrial plants. Only under these conditions are the safety systems (EMERGENCY
STOP, zero setting) fully effective. No other form of use is permitted.
Any non-observance of this condition will relieve NBB of all liability.

3. TRANSMITTER
Nano, Nano-L, Nano-M 'LJE:;J,r.' lEr

2*:

Nano-S-A2 Nano-Vrio fl Nano-L . 2/2	 Nana-L-A2/3 JJ Nano-M-A2/2
	

Nano-M-A2/3	 Nano-M.A2/4

To make the unit ready for use, insert the battery into the battery compartment. To remo-
ve the battery, press in the pin and push out the battery. The power supply to the transmit-
ter is activated with the EMERGENCY STOP switch. (When pressed, the EMERGENCY
STOP switch can also be secured by removing the key cap). The green LED on the trans.
mitter control panel must flash regularly. Commands can now be put in by means of the
controls. The Operating period with a charged battery is a pproximately B hours with thetransmitter in Continuous use.

0-ioi-____
I.-

0.

_I]	 I 1J	 .

Press in the pin

and push out the battery
4 __	

Zr

 

START

When the red 'Battery indicator lamp lights up, the battery is nearly empty. The transmit-
ter can be operated for approximately 15 minutes more in this condition. During this time,
bring the unit to be controlled to a safe position and install a new battery. Removal of the
battery interrupts the radio link. As a result, the master switch for the unit to be controlled
must be switched on again. Charge the discharged battery with the charger supplied.

Page 1



Operating instructions

4. BATTERY CHARGER
	

For charging NiCd and N1MH batteries (7,2V).
L-AD72A2 Optional: Integrated battery charger if DC-supply: In the receivers R-16, R-CAN, Corn-

pact-M and Compact-V rapid charging in about 1 hour. In PNN-BUS-3 about 3 hours.
Use this battery charger only in closed rooms.

2.250.1449	 Universal-charger (without cable), black

$i•
	 (1 2V/24V DC, AC-DC changer 100/240V AC / 12V DC)

2.250.1450	 Universal-charger set with 2m cable, black, pluggable
with plug Europe and power supply
(12V/24V DC, AC-DC changer 100/240V AC / 12V DC)

2.251.1450	 Universal-charger set with 2m cable, black, pluggable
with plug USA/Japan and power supply
(12V/24V DC, AC-DC changer 100/240V AC / 12V DC)

2.252.1450	 Universal-charger set with 2m cable, black, pluggable
with plug GB and power supply
(12V/24V DC, AC-DC changer 100/240V AC / 12V DC)

2.253.1450	 Universal-charger set with 2m cable, black, pluggable with
plug Australia and power supply
(12V/24V DC, AC-DC changer 100/240V AC / 12V DC)

2.250.1451	 Universal-charger set with 2m cable, black, pluggable at the
charger, with car charger (cigarette lighter),
(12V/24V DC)

2.250.1452	 Universal-charger set with 2m cable, black, only for car charger
(not pluggable at the charger)
(12V/24V DC)

2.250.1453 Universal-charger set, black, included: car charger (cigarette
lighter), interchangeable ac plugs (GB, Australia, USA/Japan,
Europe) and power supply.
(AC-DC changer 100/240V AC / 12V DC)

2.250.1455	 Universal-charger set EX with 2m cable, black, pluggable
with plug Europe and power supply
(12V/24V DC, AC-DC changer 100/240V AC / 12V DC)
Only to be used Outside the potentially explosive area!

Display of the charging process via a DUO-LED:

Green LED - Steady light:	 STANDBY. The battery charger is ready for use.
Place the battery in the charger.

Orange LED - Steady light: 	 CHARGING. The battery will now be charged.
Orange LED - Quickly flashing: 	 The charging process is finished.
Orange LED - Slowly flashing: 	 The battery is totally discharged or the ambient

temperature is to low for quick charging.
A regeneration respectively a warm-up stage
occurs with a reduced charging current until it
proceeds to the actual quick charging stage.

No harm will come to the battery if it is left in the charger beyond the required char-
ging time. Use this battery charger only in closed and dry rooms!

Page 2



Battery

Caution

The battery reaches the maximum energy storage capacity only after at least 5 times
charging and discharging completely!
Never use an uncharged battery. This will destroy the battery. Discharge the battery
completely in the operating unit before charging once more. The charging time de-
pends on the type of battery.
It is normal that the battery warms up during charging or longer use. Charge the batte-
ry in an ambient temperature range of 10°C up to 35°C.
To avoid deep discharging the battery should be charged frequently once a month.
No legal liability for follow-up damages.
Deep discharging and extreme temperature damages the battery. Especially heat redu-
ces the efficiency. If the temperature of the battery is too high or too low the charging pro-
cess will not start to prolong the durability of the battery.
Keep the battery in the charged state in a cool and dry place.
Only completely discharged batteries should be charged! Therefore please work
with your control until the capacity of the battery is totally exhausted.

Safety precautions Do not open, modify or burn the battery. Do not drop the battery and don't expose it to
blows or knocks. Protect the battery against rain, wetness or extreme temperature. Keep
the contacts clean and don't get the battery in touch with metal objects (aluminium foil
etc.). Do not short-circuit the battery.

A

A charged battery is a concentrated energy source. Never store a charged bat-
tery in a toolbox or similar where it could be short-circuited by metal compo-
nents (even a key in your trouser pocket can cause a short circuit).

Do not drop used up batteries into the domestic waste. Hand over the batteries to collecti-
ve point.

By damages, defects or premature wear caused by non-observance of the above descri-
bed operating and safety instructions all warranty claims expire.

Waste disposal

Warranty

Technical data Power supply via 12V / 24V on board or external power supply.
Range of voltage: 9V - 32VDC (Note: Below 1OV the charging process takes longer).
Power supply via hollow plug (Outside diameter = 5,5mm, inside diam. - = 2,1mm)
The parameters of specific accumulators can be adjusted (Delta Peak, dT/dt, charg-
ing current, timeout)
AD-changer: lOBit resolution

11	 liii
e.	 .al_._....t...,4...

!.

Dimensions: 175 x 87 x 43 mm

Components:

Identification of charging stop by:
Delta Peak (minus Delta U to maximum voltage)
dT/dt (Velocity of rise in temperature)
Timeout (shut down of time of charging)

Identification and evaluation of the following starting states:
Undervoltage:	 Pre-charging with reduced charging current
Untertemperatur: Pre-charging with reduced charging current (warm-up)
Overvoltage:	 No starting of the charging prosess
Shut down after reaching the maximum of temperatur.
Error memory to collect data of abort of charging.

1. Car charger (cigarette lighter), interchangeable ac plugs
(2. GB, 3. Australia, 4. USA/Japan, 5. Europe) and 6. Power pack.

©

Page 3



5. RECEIVER

Compact-V,	
R-16,CAN	 CoM	 compact-V	 s	 !BI.

PNN-BUS-3, -5

Mounting possibility of the
receiver R-16, R-CAN or
Compact-M.

ji
Mounting possibility of the
receiver Compact-V.

Mounting possibility of the
PNN-BUS-3 or PNN-BUS-5.

The receiver is connected to the unit to be controlled with the multi-pin connecting
cable supplied. Please observe the instructions issued by the manufacturer of the unit
to be controlled! We recommend urgently to realize this connection via a cen-
tral, well accessible, multi-pin plug connector (for example HIS-plug connec-
tor series HE/HB/HN/HA or comparable ones of other manufacturers) to
make possible a quick and clear fault diagnosis in the service case and to
take off the receiver without an expenditure of assembly.
The power supply of the receiver is generally effected by the connecting cable.
• In general, an earth lead is required in case the units to be controlled

have not previously been operated by radio control. Failing this, the
receiver electronic circuit will not receive any power supply. Ensure that
the operating voltage of the receiver complies with the electrical specifi-
cations of the unit to be controlled. The applicable operating voltage is
specified in the supplement.

• Never expose the receiver to a high pressure cleaning jet. This applies to
the transmitter also.

• The receiver should always be fixed vertically at the outside panel of the
switching cabinet. (The antenna should always reach over the top of the
panel.)

• You have to make sure that the antenna is not shielded by metal parts
totally or partly.

• Mounting the receiver in a cabine or in a switching cabinet the antenna
should be layed with an extension cable to the outside and be attached with
the fastening strapping as horizontally as possible with distance to the
shielding metal parts.

• In general the antenna should always be mounted in such a way so that the
antenna is still visible with each change of position of the transmitter.

WRONG

RIGHT c'

Mounting on a tower slewing crane

7 —\ RIGHT

NG

Top slewing crane: Mount the antenna with
extension cable horizontally.
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6. OPERATING THE UNIT

- 
Zo	

OZ

 0

I
I

FREQUENCY CHANGE

Safety equipment in the NBB-radio remote control:
In the transmitter, this comprises mainly:
• EMERGENCY STOP with automatic disconnection of the power supply.
• Automatic zero positioning.
In the receiver:
• Two diversity units for evaluation of the EMERGENCY STOP signal.
• Automatic zero setting when switching back on after radio interruption.
• Locking of the radio commands at relay level in the event of a defective EMERGENCY

STOP circuit.

To ensure fault-free operation, please follow precisely the following rules for operation:
The unit to be controlled can only be switched on - it is assumed that the transmitter is
ready to operate - when no command unit is actuated. The command necessary to do so
is triggered by the key "ON/HORN'. This triggers a horn signal in the unit to be controlled.
After switch-on of the facility to be controlled, this key is used for repeated emission of the
horn signal in accordance with working regulations.
If the NBB radio remote control is not used for a long period, it is urgently recom-
mended that the batteries be charged now and again (about every 4 weeks).
This prevents deep discharges of the batteries and prolongs their useful life. If
you shut down the NBB radio remote control for a long period, we recommend
you take the battery out of the transmitter.

Frequency change:
To change the frequency, keep the "ON/HORN" key pressed down. Then operate the FRE-
QUENCY CHANGE key. If the receiver locks into the new frequency, a horn signal is given
(if present) and the unit to be controlled is ready for operation.
(Please observe the particular postal approval regulations of the concerned country.)

7. FUNCTION CHECK To maintain operational safety, a regular function check of the NBB radio remote control is
necessary. In single-shift day-to-day operation, we recommend performing this check at
least once a week. Checking is possible using the display lights provided on the receiver.
To do so, the transmitter must be set to the ready-to-operate state.

• First connect just the receiver - the transmitter remains switched off.
• Activate the transmitter by unlocking the EMERGENCY STOP switch.
• Now check the commands (always start with the lowest stage) and check for

correct reaction of the unit to be controlled.
• Ensure in particular that there is nobody in the danger area.

ACCIDENT RISK!
• EMERGENCY STOP check. Press the EMERGENCY STOP switch at the transmit-

ter until the switch engages. Then observe if the unit to be controlled is switched
off (time to switch off according to the application).
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Checking the LED display at the receiver R-16 and R-CAN:
(Optional with integrated charger)
The green LED flashes: RADIO PRESENT.

If the LED fails to come on:
1.Check that the transmitter is on.
2. Check the power supply of the receiver.
3. (Optional) Irregular flashing of the LED:
Check or change the current radio channel.

Checking the LED display at the receiver Compact-M:
(Without integrated charger)
The green LED flashes: RADIO PRESENT.

If The LED fails to come on:
4RAD10 __ 	 1. Check that the transmitter is on.N	 SER	 PLUG J	

2. Check the power supply of the receiver.
3. (Optional) Irregular flashing of the LED:
Check or change the current radio channel.

Checking the LED's at the receiver Compact-V:
• LED 1 green: POWER ON. If LED fails to come on, check the power supply.

If the power lead is OK, call in the after-sales service.
• LED 2 yellow: HF PRESENT. Steady light when transmitter is switched on

(insignificant for scanner operation).
• LED 3 green: Flashes evenly during fault-free operation.

Irregular flashing means that the HF channel is probably at
fault - please set another channel.

• LED 4 red:	 If this LED flashes, the HF channel is at fault (not in the
scanner operation).
Steady light notifies the operator that an output function
is critical due to over current.

Service plug:	 For NBB service only.

Checking the LED's at the receiver PNN-BUS.3:
• LED1:	 POWER ON. If LED fails to come on, check the power supply.

If the power lead is OK, call in the after-sales service.
• LED2:	 HF PRESENT. Steady light when transmitter is switched on

(insignificant for scanner operation).
• LED3:	 Flashes evenly during fault-free operation.

Irregular flashing means that the HF channel is probably at fault -
please set another channel.

• LED4:	 If this LED comes on, the HF channel is at fault.
• LED5:	 Charge condition display of battery (only present when charger is

integrated). Steady light when charging a battery.
LED flashes: The battery is charged, the charging process is finished.
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8. RATING PLATES	 The rating plates state the type of transmitter or receiver, the factory number, the fre-
quency range and the approval number for non EU countries.
Always state the factory number in all your queries.

Example:

Transmitter Typo / Version: Nano-1. /.A.2	 Receiver Type / Version: Conpct.V
Factory No.: 999 899 4990	 Factory No. 999 899 4990
Frequency: 400 .477 MHz	 Frequency: 400 -477 MHz

9. MAINTENANCE	 Your NBB radio remote control is largely maintenance-free. Nevertheless, please bear in
mind the following points:
• EMERGENCY STOP switch must be easy to move.
• Remove any leftover building materials!
• During electro-welding work on the unit to be controlled, disconnect the receiver from

the current supply! Otherwise there is  risk of damage to the receiver's electronic sys-
tem!

. Check wear and tear parts like dust shield tops regular!

10.WARRANTY We grant a function warranty for 12 months after the sale date for all NBB radio remote
controls (transmitter, receiver, charger). The warranty covers working time and material
used. Shipping costs shall be charged to the customer. The warranty shall not cover:
wear and tear parts, relays and batteries. The function warranty shall be invalidated in the
case of damage, accident damage, negligence, incorrect use, non-compliance with ope-
rating conditions, non-compliance with operating, testing and maintenance instructions,
and repairs or unit modifications not authorised by NBB. NBB shall not be liable for indi-
rect damage and reserves the right to decide on repair or replacement.

11. IN CASE OF DEFECTS	 Do not attempt to continue working with a defective NBB radio remote control. Even initial-
ly minor defects might be the start of a more extensive defect.
Do not try to repair the NBB radio remote control yourself. If there is any fault please con-
tactyour dealer or our company.
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II Set all analog channels to zero position.
(potentiometer without automatic release).
Insert the TEACH-battery into the battery com-
partment or turn on the programming switch
release the EMERGENCY-OFF switch and press
the ON/HORN key.
Now the programming mode is activated.

J To determine which analog function is to be pro-
grammed, it is sufficient to turn briefly the ap-
propriate master switch fully in the direction of
this function.

Activate
programming mode

-07
Select
analog function

TEACH-IN: Individual Setting of Analog Channels (Basic Setting) at Nano Transmitter*
The output signals of the analog channels can be individually programmed by the transmitter.

Save	 Now the "5O%/100% switch has to be turned in-
"contact point"	 to the "50%" position.

The master switch is now turned until the requi-
red 'contact point' is reached.
To save this value, the "SAVE" ("ON/HORN') key
must be pressed at this position.

Save	 13 The "50%/i 00%" switch has to be turned into
maximum	 the '100%" position.
speed	 The upper initial value is saved by turning the

master switch until the maximum speed of the
function is reached then pressing again the
"SAVE" ("ON/ HORN') key.

EJ The opposite direction of this function can then
be programmed the same way immediately
afterwards.
See point El and 13.

When programming several analog channels con-
secutively, the "FREQUENCY CHANGE D key must
be pressed once after saving a function.
Continue point fJ

By pressing and holding the 'FREQUENCY CHANGE" key it is possible to change to the
working mode to check the programmed values.
As soon as the key is released, the programming mode can be commenced, as des-
cribed above. (Point 6 to

Program opposite
direction ?

I 7*E

Programming
of next function ?

O Press the EMERGENCY STOP switch, turn off the programming switch* and pull out the
key (to avoid unintentional programming)
or change the TEACH battery with the normal working battery, release the EMERGENCY

The control is ready to operate. STOP switch again and prepare the control to operate by pressing the "ON/HORN" key,

I
Please note:

In the programming mode all functions are locked, except "ON/HORN" and
• each selected function.

* Please refer to the scope of supply of your radio remote control.

Check
the programmed values

Shut down the
programming mode
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Ij Set all analog channels to zero position.
(potentiometer without automatic release).
Insert the TEACH-battery into the battery com-
partment or turn on the programming switch*,
release the EMERGENCY-OFF switch and press
the ON/HORN" key.
Now the programming mode is activated.
To determine which analog function is to be pro-
grammed, it is sufficient to turn briefly the ap-
propriate potentiometer fully in the direction of
this function.

Activate
programming mode

-a
Select
analog function

TEACH-IN: Individual Setting of Analog Channels (Basic Setting) at Nano Transmitter with Potentiometer
Control. (Optional, only proportional units)
The output signals of the analog channels can be individually programmed by the transmitter.

.1."

Save	 J Now the 50%1100% switch has to be turned in-
"contact point'	 to the 50%" position.

The potentiometer is now turned until the requi-
red contact point' is reached.

1C1	
To save this value, the 'SAVE (ON/HORN) key
must be pressed at this position.

Save	 The '50%/I 00%' switch has to be turned into
maximum	 the 100% position.
speed
	

The upper initial value is saved by turning the po-
tentiometer until the maximum speed of the
function is reached then pressing again the SA-
VE" CON/ HORN) key.

El No opposite direction.

Programming
of next function ?

,j 7 E^> I

fl When programming several analog channels con-
secutively, the FREQUENCY CHANGE' key must
be pressed once after saving a function.
Continue point	 Luc' CHANGE

Check	 19 By pressing and holding the FREQUENCY CHANGE key it is possible to change to the
the programmed values	 working mode to check the programmed values.

As soon as the key is released, the p rogramming mode can be commenced as des-
cribed above. (Point 19 to

Shut down the	 j3 Press the EMERGENCY STOP switch, turn off the programming .switch and pull out the
programming mode	 key (to avoid unintentional programming),

or change the TEACH battery with the normal working battery, release the EMERGENCY
The control is ready to operate. STOP switch again and prepare the control to operate by pressing the 'ON/HORN key.

I
Please note:
In the programming mode all functions are locked, except "ON/HORN' and

• each selected function.

* Please refer to the scope of Supply of your radio remote control.
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DIL switch (SW2) for setting various transmission characteristics:

Setting for linear characteristic

F1
Setting for non-linear characteristic

;/

.l

axvalue	 -

ected mm. value

TECHNICAL SUPPLEMENT

NANO: Board E-AN04A2V1/1 TEACH-IN
(Optional, only proportional units*)

I!—
U. U

Ii •.
I!_•... ,.
I! •.

ELI

Characteristics 	 Characteristics in 	 Characteristics after
linear or non-linear	 Teach-In mode	 Teach-In mode

selected max.

setected min. val..

/1_
tar swftch range	 100IC	 n	 - JR

ER

DIL switch no. 8 :	 OFF: 50% switching variable
ON : 50% switching fixed

* Please refer to the scope of supply of your radio remote control.

Page 10



TECHNICAL DATA

Operating ambient temperature 	 -20 to +65 °C
Insulation class - Protection 	 IP 65

TRANSMITTER	 Pocket, Nano, Nano-L, Nano-M
Transmission frequency range 	 400-477 MHz, 25 mW FM

The use of synthesizer technology permits frequencies to be selected in accordance with the appropriate
waveband for the Country of use.

Low frequency modulation 	 FSK signal to CCITT V.23
Data repetition rate	 about 60 ms
Baud rate	 1200 baud (bits per sec.)
Range	 300 up to 1000 m
Power input	 60- 100 mA
RF ouput	 <- 10 MW

U

Weight (without battery)

Pocket-A	 0,2 kg
Pocket-B	 0,2 kg
Pocket-D/-F/-5/.V	 0,2 kg
Pocket-V-3/-9	 0,4 kg
Nano	 0,7 kg
Nano . L	 1,0 kg
Nano-M	 1,5 kg

Size IL x W x H)

14 x 8,7 x 3,5 cm
17 x 8,7 x 3,5 cm
18 x 8,7 x 3,5 cm
18 x 8,7 x 6,2 cm
17,5 x 12,6 x 12,2 cm
24,7 x 13,9 x 11,7 cm
28,3 x 14,4 x 14,5 cm

RECEIVER	 R-16, R-CAN, Compact-M, Compact-V, PNN-BUS-3, PNN-BUS-5
Reception frequency range 	 400-477 MHz
Data security:

Generates a CRC code with a Hamming distance = 4. Generates a neutral position.
Addressing of each transmitter with its own, unique combination (max. 216 possible combinations).
Data reception security: Diversitary evaluators, CRC, EMERGENCY STOP and neutral position bits.

Restart inhibitor if EMERGENCY STOP relay defective. (PNN-BUS-3, PNN-BLJ5-5)

Contact loading for EMERGENCY STOP and commands. (PNN-BUS-3, PNN-BLJS-5)

flax. switching voltage	 250V AC (12V/ 24V DC . R-16, R-CAN, Compact-M, Compact-V)
max. switching current	 4A AC l3A DC at 12V / 24V - R-16, R-CAN, Compact-M, Compact-V)
max. switching power	 i000 VA

R-16, P-CAN

(potted)

Compact-M
(potted)

Compact-V (potted)

PNN-BUS-3

PNN-BUS-5

Weight

640 g
800 g

640 g
800 g

1,5 kg

3,0 kg

4,7 kg

Size IL x W x H)

18 x 9,7 x 4,4cm

lSx 9 x 7cm

21,5 x 16 x 6,5 cm

30,6 x 18,1 x 13 cm

36,4 x 28,3 x 15,2 cm

BATTERY	 7,2V/ l000mAh

CHARGING UNIT
Operating voltage / external charging unit

Operating voltage / PNN-BUS-3 / PNN-BUS-5

Operating voltage / P-i 6, R-CAN / Compact

12V/24V DC, AC-DC changer 100/240V AC / 12V DC

40V- 230V AC, 8V- 32V DC, 12V / 24V DC

12V/24VDC
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CONNECTING PLAN

l no.: Ref.: 999 498 5997	 Labgth.:

	

Model:	 -no.:
Wiring diagram no.: -- 	 -no.: Internal Conection

Producer: Dreggen Crane AS	 t-no.: 3.300.2002
Date: 2005.09.14 	 -no.:

Name: K. Hanig	 t-no.:
Relay board code:-no.:

Program-Code: NL54001.H86/FM 	-no.:

EIVER	 CONTROL CABLE

Terminal strip no.:	 1ction:	 Wire-No.:jPin-No Imi
5-33V11C	 red Power Supply 24V DC	 red 1 1

8V DC	 e/ i	 OV DC	 e /9n / 24

Common

Is

Out 1A K1B	 2 LuffingLo
Out 113 KIA	 3	 LuflingRa
Out 2A K2A	 4 Swing Left
Out 2B K2B	 5 j Swing Rigt
Out 3A K4A	 6 Hoist Dowi
Out 3B K4B	 7 j Hoist Up(t
Out 4A K3B	 11 KnockleOi
Out 4B K3A, 12 Knockle In

JO

--I---

1/23

/2/3

3/4

4/5

5/6

7/8

11/12

12/13

/ >Th

/ ___

_-n Out SWI



APPROVALS AND CERTIFICATES

Approvals EU countries: (E 0

Enclosure;

EC Declaration of Conformity

Obtainable at demand:

M-Zert mbH
Certificate DIN EN ISO 9001:2000-12 	 No. 03022
NBB Controls & Components AG	 15.07.2003

© NBB Controls & Components AG
Otto-Hahn-Stral3e 1-3
0-75248 Olbronn-Dürrn
TeI.:07237/999-Q
Fax: 07237/999-  1 99
eMail: sales@nbb.de
http://w.nbb.de

We reserve the right to alter Specifications elthout notIce.

111111111111111111111111111  liii 111111111111111111111 IT lilt
Bedieoongsanletung Nano-S, -V L. -M, R-16. R-CAN. Compact M, -V. PNN- BUS -3, 5,
Ecg0sch, 1ele-Nr. 3.150,1051. Stand 01.06
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25
26
27
28

35 ..............I
34-	 3C

37	 I

40

Comp/Sign. Cignank	 Data/Dale; 1310912005	 Lista ricambj n:
81 S6 5WHU U26	 Sostjtu,ce lIITeptacirig 	 Da matr/Frorn serial nbr 	 Spare part list No

Sostitui;o d(1RepIace.j by: 	 ArnathcoialTo serial nbr; 	
1

CODICE DI ORDINAZIOT.E PRQOOTo(p ou -ç ORDERI4G CODE; 21

)dOttO tpo/ Product

7 13 C 3 B34

RAPPORTO JOTALE 'TOTAL RATIO; 1:81
COPPIA FR ENANTE /BRAKING TORQUE: 6is NmPRED.MCTORE / MOTOR ADAPTOR; SAE 0 ISAE 8116 z13)

wr	 33
. 34
35

II

I,



,clotto tipo ( Product

7 13 C 3B34
Comp.lSIgr3.: Cignani.'

81 S6 5WHU U26	 Sostituice VReplaciig;

ISostduib dal/ReplacEd by:

Daa/lJate: '0912005
Do mat./From serial nbr:

A matricolarro serial flbr:

list No.

UflhIfldU(Jfl	 kilescBrewung	 NoteVIlE	 SCREW	 VIS	 SCHRAUBE	 UNI 5931 M12x35-12.9RONDELLA	 WASHER	 RONDELLE	 SCHEIBE	 UN) 9001 22x28x1,5TAPPO SFIATO	 OIL BREATHER PLUG	 RENIFLARD	 ENTLUEFTUNGSTOPFEN M22x1,5 DIN 9080-RING	 0-RING	 0-RING	 O-RING	 3,53x329,79PASTIGLA	 PAD	 DISQUE DE FRICT.	 ANLALJFSCHEIBEASSIEME COPERCHIO COVER ASSEMBLY 	 ENSEMBLE COUVERCLE DECKEL MIT ZUBEHORSOLARE	 SUN GEAR	 ENGREN CENTRAL 	 SONNENRAD	 z24 1:4,25 m3,00ASSIEME 10 RIDUZIONE 1 RED. ASSEMBLY	 ENSEMBLE 1 0 REDUCT. KOMPLMONTI°STUFE 1:4,25ASSIEME 20 RIDUZIONE 2fld RED, ASSEMBLY 	 ENSEMBLE 20 REDUCT. KOMPL.MONT, 2"STUFE 1:4,40VITE	 SCREW	 VIS	 SCHRAUBE	 UN) 5931 M24x140-10.9 11*ASSIEME 3° RIDUZIONE 3rd. RED. ASSEMBLY,	 ENSEMBLE 20 REDUCT. KOMPL.MONT.3°STUFE 1:4,40BOCCOLA	 BUSH	 DOUJLLE	 BUCHSE	 11*CORPO+CUSCINETTQ HOUSING+BEARING	 CARTER+ROIJLEMENT GEHAEUSE+LAGER
TENUTAFRONTALE	 LIFETIME SEAL	 JOINT LIFETIME	 LIFETIME-DICI-ITUNG	 01366,5SPINGIMDLL,A.	 SPRING RETAINER PLAT POUSSE-RESSORT	 . FEOERDRUCKSCI-jDISCO ACCIAJO	 STEEL DISC	 DISQUE ACIER	 STAHLSCHEIBE	 z28DISCO SINTERIZZATO SINTERED DISC 	 DISQUE FRITTE	 SINTERSCHEthE 	 z4ALBERO FRENO	 BRAKE SHAFT	 ARBRE FREIN	 BREMSEWELLEANELLO ELASTICO 	 CIRCLIP	 ANNEAU ELA,STIQIJE	 SICHERUNGSRING	 UN) 7437-37VITE	 SCREW	 VIS	 SCHRAUBE	 UNI 5931 M16x50-8.8MOZZO FLANGIATO	 HUB	 MOYEIJ	 NABE0-RING	 0-RING	 0-RING	 0-RING	 2,62x12,37AN. ANTIESTRUSIONE BACKUP RING 	 ANN. SPIRAL	 SPIRALRING	 W4,65x172,16 PK0-RING	 0-RING	 0-RING	 0-RING	 5,33x170,82 PK 2-3640-RING	 0-RING	 0-RING	 O-RING	 5,33x195,22 PK 2-368AN. ANTIESTRUSIONE BACKUP RING 	 ANN. SPIRAL	 SPIRALRING	 W4,65197,56 PKPISTONE FRENO	 BRAKE PISTON	 PISTON FREIN	 KOLBENMOLLA	 SPRING	 RESSORT	 FEDERSPINGIMOLLA	 SPRING RETAINER PLATI POUSSE-RESSORI 	 . FEDERDRUCKSCHANELLO ELASTICO	 CIRCLIP	 ANNEAU ELASTIQUE	 S)CHERUNGSRNG	 UN) 7477-2000-RING	 0-RING	 0-RING	 •0-RING	 3,53x228190-RING	 0-RING	 0-RING	 0-RING	 3,53x329,79ANELLO RITEGNO	 COVER	 COUVERCLE	 DECI<ELRONDELLA	 WASHER	 RONDELLE	 SCHEIBE	 UNI 90121 22x28x ,5PROLUNc3P,	 EXTENSION	 RALLONGE	 VERLAENGERUNG	 M22x1,5TAPPO CHIUSO	 PLUG	 BOUCHON	 STOPFEN	 M27x1 c flIPI cln

Ref
7209650)5 20

2	 7180060)8	 2
3 8682500640 2
4	 715303251	 1
5	 5863350310	 1
6 21237178010	 1
7	 5643010651	 I
8 2T235378190	 1
9 21235378110	 I

10	 720965715 4
11 21235376100	 1
12	 3661000400 4
13 21237470711	 1
14	 710317009	 I
15	 3660300471	 I
16	 5680700040 5
17	 5680900200 6
18	 6633031670	 1
19	 718299032	 1
20 720956005A 4
21	 3632592650	 1
22	 715303026	 1
23	 722369038	 1
24	 716307364	 1
25	 715307368	 I
26
	

722369039 I
27	 6635060093	 1
28
	

5680000100 18
29 6660300291
30	 718299134	 1
31	 715303345A	 1
32	 715303261	 1
33 6660800350	 I
34	 718006008 7
35 6668200170 3
36	 722366103 3

#

#

#

#

*Components inclusi néIrss.•eme indicato 	 # Ricambi cznsigliati da tenere a'Components included in the indicatec assembly	 # Recommended for Stock°Composants lnCIs dans l e sous ensemble	 # Pièces a stocker
irBaurpPoenthefe#W.fhI these Teile zu t



IOaIceICode Qt.
37	 7184010	 1
38	 6668200121	 1
39 720886004A 3
40	 6654507440	 1

Procotto tipo / Product t!T: - 	 Comp./sign.: Cignanj . . Data/Dale: 1310912005	 Lista ncambi n°:
713 C 3 B 34 AO 81 86 5WHU U26	

Soslituisce ii/Replacing 	 Da mali /Frorr serial nor:	 pare part list NoI	 SostituIto dat/Replaced by: 	 Amatricolafrc sei-iaI nbr:
.1C3 B 34AO1865Denomjnazjone	 Denomination	 Denomination	 Bescj,rejbung	 NoteTAPPO SFIATO	 BREATHER PLUG	 RENIFLARD	 ENTLUEFTUNGSTOPFEN M22x1 ,5GOMITO	 ELBOW	 EQUERRE	 STIJECK	 M22x1,5VITE	 SCREW	 VIS	 SCHRAUBE	 UNI 5933 M10x25-10.9FLANGIA MOTORE	 MOTOR ADAPTOR	 BRIDE	 MOTOR FLANSCH

'Componentiinclusj nellassie-,e indicalo	 # Rtcambi cisighati da tenere a magazzino'Components included in the indicated assembly	 # Recommended for stDClc'Composants inclus dans le sous ensemble 	 # Pièces a stocker
Teile zu bevorrtn
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Mounting- and maintenance instructions

Preface
The following instruction offers you all information you need, to mount- and maintenance a (MO stewing ring
correctly.
In case of special &ewing rings for instance thin walled stewing rings, wire race stewing rings or other types
that only suaport a decreased stability because of constructive features ) there could be deviations from these
instructions in case of bath mounting and maintenance.
If such casea are in effect and you hvcnt roccivad any special instructions picose contact our staff to receive
the relevant information.
Please also observe any supplement sheets, that may change- or substitute for procedures included in this
instruction.
We oblige you and your customers to follow these instructions, if there are obscure points, please contact us
immediately.

We are not liable in case of:

.1. incorrect mounting
:"2. improper maintenance or
3. omitting of passing on of this instructions to your customers and I or to a third party that needs this

instructions to built in, or maintenance our stewing rings corract1y, or in case of falsification of the text of this
instruction

All relevant information concerning mounting and maintenance are included in this instructions, this instruction
and possible supplement sheets are always authoritative in their newest number of revision.
Our staff would naturally like to answer you any questions you may have about mounting and maintenance.
Every instruction issued by our firm about mounting and maintenance lose its validity, from now on the number
of I uvibiun, included at the and of this instructions, decides about the validity at the instruction.
This instruction is meant to be given to your customer, please also refer to it in possible existing machinery

structions, but give this instructions in any case with any machine to your customer and / or maintenance
ntractors, subcontractors or resembling.

All working steps described in this instruction have to be performed by qualified staff, also consider the quality
of the supporting surfaces the stewing ring is fixed on to as described below), this can affect function and
durability of the stewing ring substantially.

Symbols in this instruction:

P!!
Information relevant for safety

Information's marked by this sign have to be followed exactly.
If this instructions are not followed exactly, this might lead to endangering of:

- staff
- the stewing ring
- the machinery or parts of the equipment.

= Working proceedings are marked by this symbol. They hdv [ci U c.oiisldered as a whole.
All Working steps have to be performed, all niormation's have to be put into consideration.

Working steps are marked by a number in a circle.0	 This working steps have to be performed in the order indicated.

Mounting- nd shaping procaedinqs ar marked by this symbol.
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/	
Measurement proceedings are marked by this symbol.

A= Ccufatinn p	 erlfrigq	 nirkd by this symbol.

Contents

U. Tmnsnor-hnriujno- and stora ge instructions
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Q Transport- handling- and storage instructions

0.1 Transport- and handling instructions

Trenporta of alewing rin93 have to be performed in a horizontal position.
Pay attention to the fact, that a slewing ring may not be exposed to hard impacts during handling procedures,
Handling procedures have to be performed with working gloves to avoid Injuries, if the slewtng ring is supplied
with tapping holes eye screws can be screwed in this enables secure handling on a hitch.

- The stewing ring has to be suspended at least at 3, better an 4 points, a spreading angle of
the ropes suspended on the eye screws of more than 1200 is not permissible,

- Make sure the eye screws are screwed in on their full lengths and that the ropes and the
eye screws are in faultless condition and are proved for the designated loads.

- Make also sure, that the tapping hates are in faultless, not corroded condition.

002 Storage instructions

Stewing rings have to be stored horizontally, if they are piled up, with a layer of wooden planks between each
stewing ring.
The cocrosloaprotection, applied, by our. firm will test for 1week -
If along:term corrosion pr.otectjon. has tobeappIied..

- Uncovered storage places are not suitable for slewing rings

1. Fitting

1.1 Preparation for fitting

1.1.1 Cleaning of the fixing surface of the stewing ring and of the supporting structure

The flxinq surfaces have to be absolutely clean. Aiso remove any corrosion protection.

- By no means cleaning agents may enterthe raceway system of the slewing ring.

- Observe any important instructions concerning the cleaning agents (for instance
manufacturer specifications, health and security instructions, environmental protection
instructions

- Do not Use any aggressive cleaning agents or sovents, that could harm the rubber of theseals.

Common detergents cold detergents (for instance washing gas diesel, Katryl KEV Etc. )

...Cleaning procedure of the fixing surfaces of the slewing ring and of the supporting structure

0 Remove alien material from the connection surfaces (including dry paint and welding beads)
r

Remove corrosion protection from the slewing ring utilizing a fuzz free cloth dry the connecting
surfaces of the clawing ring and the supporting structure.

M3unting .. ad cnairitenar,ca invructions fe siewmg rins	 Risori 4
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'L1.2 Determination of the permissible plane deviation s.,,, angular deviation 6. and the permfssrbIe
deformation of the flxlrtq surface of the supporting structure &,

Chart I permissible	 deviation for stewing rings of standard

r,ane- IncIua,ng anth3( deiatior, bail bearing
for ath fixing surface ( mm)	 roller bean,

Chart 2; permissible deformation of the
.Olthmelec of therscey (MM)
OeJormtIon or the supporting stro-	 ball bearing
lure For each axing surface (mm)	 roller bearin

WtLit uecreaseo play, preloacled Slewing rings as well asisionslengringsanc
rings with rotation resistance demands the chart values have to be redu
mphymnt	 ced according to the fields of

The diameter or the raceway (D1 ) can be taken from our Identity no.
xx -xx xxxx / x - XXXXX

diameter of the raceway

If the actual diameter of the raceway Is between 2 charted values, take the smaller value.
In case of slewing rings above 3000 mm diameter of the raceway, take the value listed at 3000 mm,
The maximum permissible angular deviation &,is calculated for a flange 100 mm broad and may not exceed
half the value listed In chart.
If the breadth of the fixing surface deviates from 100 mm, the actual maximum permissible value has to be
calculated according to the following formula;

maximum permissible deviation according to chart 1
200• breadth of• Range . in . mrn . 	. --

The maximum remaining value for plane deviation &p in the circumference direôtiort may only be reached onceat half of the circumference of the siewing ring.
The curve of the plane devlatiorfr has to. lock similar to a. Sirius; curve increasing-and decreasing ,slowly

Sketch I: plane- and angular deviation at the supporting structure

0,93
0,53

/

1.1.3 Greasing of the siewing ring

.ewtng rings are delivered com p letely greased, but raceway and gears have to be regreased betore the lirst
opértióh.
Utilize, for ordiriwy designs, weter-reaellent iithiumsoapgrease acc
DIN 51 818 for the raceway. 	 ording to DIN 51 825 TI of NLGI-ciass 2

Utilize in special cases grease harmless for foods, grease decreasing the rotary resistance or grease, suitablefor higher temperatures.
The utilized grease for relubrication has to be conform to thegrease, used for the initial lubrication in our
factoty. If a special grease has been used for initial lubrication, it is also noted uir UUI Urawiiiy.Utilize oils B according to DI N 51 513 for the lubrication of the gears.

Mou n ting - and maintenanc e rstructions for seW!flg ring	
Fevision 4
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1.1.2 Oeterniinatlon of the permissible plane deviatIon 5, angular devIation 5aid the permissible
deformation of the fixing surface of the supporting structure 5,

Chart 1:	 deviation for slewing dogs of standard

0,230,25 0,28
: I1 O , 14 [0,151 0,18k17 Loi
wino rinas of standard desion

For sfewing rings 	 I ,	 10,35 0,37 0.40 0,43 0.45

rings with rotation
with decreased play, P relca(Jed slewing rings as well as Precision slewing rings and slewir
 resistance demands the chart values have to be reduced according to the fields ofemployment

The diameter of the raceway ( D ) can be taken from our Identity no.
XX -XX X)O(X I X - XX)OOc

diameter of the raceway

If the actual diameter of the raceway is between 2 charted values, take the smaller value.
In case of slewlng rings above 3000 mm diameter of the raceway, take the value listed at 3000 mm.
The meximum prmis,ibte angular deviation & %,ia calculated for a flange 100 mm broad and may not exceedhalf the value listed in Chart
if the breadth of the fixing surface deviates from lUG mm, the actual maximum permissible value has to be
calculated according to the following formula:

5W MM	
maximum permissible deviation according to chart I

breadth of flange lnrrim-

The maximum remaining value for plane deviation 5,, In the circumference direction may only be reached once
at half of the circumference of the slewing ring.

The curie of the plane deviatioi has. to. lock similar .to. as1nusLcue; Increasing-and decreasing.slowiy

Sketch I: plane- and angular deviation at the supporting structure

1.1.3 Greasing of the slewino ring

Slowing rings are delivered completely greased, but raceway and gears have to be regreased be re the trst
operation.

Utilize, for ordinor' designs, water-repellent lith iumscapgrease according to DIN 51825 Ti of 
NLGi-Jass 2DIN 51 018 for the raceway.

Utilize in special cases grease harmless for foods, grease decreasing the rotary resistance or grease, suitable
for higher temperatures.

The utilized grease for relubrication has to be conform to the grease, used for the Initial lubrication in our
factory. If a special grease has been used for initial lubrication, it is also noted on our drawing.
Uflhize oils B according to DIN 51 513 for the lubrication of the gears.

Mounting - and
MBirlienancP instruct ions for sewing rims	

Resion 4
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The tightening of screws> M30 has to be performed using a hydraulic clamping device.

If the aggravating factors named above ( shock Toads or vibrations ) are in effect screw retention has to beutilized.

Utilization of screw retention, for example Loctite-0586 Type AVX:

• The surface roughness of the surfaces to be connected shall not exceed R65.

• The enclosed instructions of the manufacturer have to be observed carefully,

• Additional information concerning screw retention can be taken from DIN 25 201 or DIN 25 203, especially
Information concerning the anchoring utilization of screw retention.

For special Information known manufacturers of screw retention (for instance Loctite) have to be contacted.

1.2 Installation of the slewing ring

1.2.1 Positioning of the Mewing ring 	 *X
	

The slewing ring has to be placed on the supporting surface.

00i o	 For bearing rings with static load, place the hardness gap shifted 90 degrees to the maximum

2
	

Determine the point of maximum load.

load area.
The hardness gap Is marked by the filling plug or by an IMO punch.

J	 Test if the stewing ring is supported by the supporting surface on the whole circumference and
width by utilizing feeler gauges.

1.2.2 Fixing of the iIewing ring Ix

A - 

Stewing rings may only be fixed to a surface utilizing the designated screw holes.
It is, in no way, permissible to weld them to the supporting structure or to perform welding
procedures in the surrounding of the supporting structure, because this may lead to an
irreparable distortion in the raceway and be'ause of that to an early breakdown.

When mounting a ring to the supporting structure one ring after the other has to be s
crewed to the supportingstructure (order see below), the rings have to be free of external toads.

In all connections parallel screw axes against each other-in not loaded condition and parallel screw axes to the
separation gaps standards are assumed.
Further the fixing holes of the rings of the bearing and the suPPorting structure have to resemble each other
exactly, in any other case the stewing ring will be oreloaded.

- To evoid intolerable devi a tians beweeri toua mc p l5 of the	 slick tu (Ilefollowing procedure.

Screwing	
4X

oApply a stiiiI allioullLuFuji to the srws to e su	 ounstarit friction coefficient not If screwretention Is utilized),

8 If screw retention is used, stick to the instruction of these products

Tighten the screws, possibly with washers, loose.
2.,'? —,;,p .... ,-. fl':#r,tr.#inne fcr sip w*iO IIrlOS

RewqJav 4
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Revolve the unfixed ring a few times, to test the ease of the wnn(ng characteristics,

61
0 Tig hten the screws at the 100se screwed ring in an "over cross pattern and revolve the loosering a few screw partitions meanwhile.

O Preload the screws step by step up to the stipulated vahje.

Now fix the loosW ring of the stewing ring by repeating the procedure. above.

A

A	 - it a hydrauuical tightening device is used the Preload may not exceed 90 % of the elastically
values.

The tighten torque moment ( according to chart 4) is determined by many factors especially by the frictionvalue of the thread and can vary heavily in practice.

.2.3 Calculation, testing and adjustment of the backlash of teeth

While adjusting the pinion to a geared stewing ring, the backlash of teeth have to be tested and at the point
with the maximum runout of the gearing, marked by paint on the stewing ring, a sufficient teeth backlash has to
be adjusted.
Calculation of the nominal value of the teeth backlash according to following formula:

Nominal value of the teeth backlash = 003 to 0,04 2 Modul)

1.2.4 Determination of the actual tilting clearance

Ihe tilting clearance increases when the stewing ring is built-In.
To determine the increase of the.tIltingciearanc;the tilting clearance has to be measured at thebuijtIn riot
yet operated slewing ring.

- Manc the measuremenl point (for instance with a loped ! ) in the main load directIon at
both bearing rings to have a fixed measurement point for later checks.

- Note and archive all measured values.

Checking of fluting clearance

0 Mark the measurmnt nrth-t rr,hh, I,-,

slewing ring. direction on the inner and outer ring of the

Prepare the stewing ring as shown in sketch 2 with dial gauge and measurement arm.

Create a tilting moment into the A direction by an external force.

NII the dial gauge.

Create a tilting moment into the 'B direction by an external force.

0 The value now shown on the dial gau ge is equal to the tilting clearance

All furfhpr chr.krng prnrdur hvo to h perfnrrnd at th p. qpmp rnacurPmntpniri t with

A

the same loads, with the same position of the bearing, ings against each other, by utilizing
the measurement method indicated

- Note and archive the measured values tor turmer checks as reference values,

- mc? mm,fl?nnnr.n Ir.r,,-*irn, fnr	
Rpvsion 4



Main load

dhecticn

Tilting

c,.ID

Sketch 2 measurement of tilting clearance
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I he tilting clearance measured now is regarded as a reference value for subsequent checks
In case of subsequent checks follow the procedure above,

1.2.5 Functional testing

It has to be secured, that the slewing ring is able to rotate smooth with correctly adjusted teeth backlash.
The influence at loads and irregularities at the upper and lower supporting surfaces may increase the frictional.-.
resistance.

If a frictional resistance is measured higher than the specifications remove the slowing ring from the
supporting structure and measure the frictional resistance again in a dismounted condition.

Functional testing

o Rotate the mounted slowing ring e-few timos.

*	
Check whether the slowing ring rotates constant and smooth.

Perform further tests under full load,

- Perform another test after the test run. If it is necessary retighteri the screws to the stipulated
values and adjust the teeth backiah.

1.2.6 Permissible circumference speed

- hI case ul iewui	 rIIMiiIum permibIe circumference speed is equai to 2 yJsec.If a slewin g ring operates with a higher circumference speed, please contact our staff.
In this case extraordinary measures have to be taken.

1.2.7 Varnishing of the stewing ring and the surrounding structure 	
*x

A

- Fixing surfaces and centering may not be varnished.

- No paint may be spilled on the seal, respectively an the connecting surface of the seal,
because this may decompose the seal or may glue the seal to the cuiiiiting urfece.
Adhesive ta pe has to be used to protect this sensitive areas before painting.

V1Ofl 4
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Permissible temperature of the slewing ring

- The temperature measurable on bearings in normal design may not fall short of -20° C

A	
and ?riay no exceed + 713° C.
If theactual temperatures fail short of, or if they exceed this values, or if the temperature on
the inner- and outer ring is not equivalent, please contact our staff
In this cares special measures have to be taken.

2. Maintenance / safety checks and lubrication

2.1 Cjieck of thefix ing rrnwc

The fixing screws have to be checked every 700 hours of service or at least every 6 months. This time
schedule has to be adjusted if specjal conditions apply.

- Check the tightening torque's of the screws after the first 100 hours of service, but at least after
4 weeks to equali±e possible setting effects, and retighten the screws to the values listed In
chart 4

After this check, the tightening screws have to be checked every 700 hours or the adjusted time
scale, but at least every 6 months.
If this is not observed personal and installations can be endangered.

Checking on loosening and replacement of the screws-

o Relieve the screws of external loads,

VF 0Check the Ughtening torque:wit- torque wrench and adjrJstl a. the VaIUESaCCOrdIng lo
Replace loose screws.

4	 - Only new screws, nuts and washers may be used to replace loosened screws or nuts
respectively when replacing a Stewing ring.

2.2 Checking of the tilting clearance

Wear in the raceway system leads to an increased tilting clearance.
.The tin clearance has to be checked in reOular intervals

£	 -_----.----.-.---.--.------.------.---.-----------
A	 - Tii tilun clearelice tce to be checked alTer 2000 operatIng ho 	 or at feast every 12-	 months. If this is not observed personal and Installations can be endangered

Checking of the increase o f the t i ltin g clearance 5,J;
stewing ring.	 the tilting clearance can be measured directly at the

1.2.8

For the procedure of checking the lilting clearance check page 8, sketch 2
The tilting clearance measured initially (m 1 ) serves as a reference value for further checking measurements

mJ. The value of the initial measurement is subtracted from all subsequent measurements The calculated:olue may not exceed the value of the removal clearance.

- m1

Mounlinq - and rnaintenanc in ,ctris krsiewing rtrgs	
8



Chart 5 removal clearances
D".--
removal clearances 5 (mi-n) ball
bearing removal clearance
decreases by 1/3 for all siewing
ringo with two roccwoy)
removal clearances 5., (mm) roller

--10-

O. = ball-i	 roller diameter
12	 14	 tle. t19

018 0,21 10,25 10,30 031 0,35 1.037 1 0 40 1 3 , 52 1082 10,99

Checking of the increase of the tilting clearance E< if the tilting clearance can not be measured directly at the
stewing ring.

Calculate the increase of the tilting clearance S K after every measurement ( after the initial measurement)
according to the following formula.

= m, - m1 

Dk	 A=
D1+2o

Diameter of raceway, a = Distance of the measurement point from the raceway diameter of the stewing
ring. For the maximum permissible increase of the tilticg clearance remoat ctaararce see chart 5.

MI
- If the increase of the tilting clearance is equal to 75 % of the value of the maximum
permissible increase the inspection interval has to be lowered to 200 operating hours.

- After an increase above 75% of the maximum permissible increase the inspection interval has
to be lowered further (to 50 - 100 operating hours).

- If the removal clearance is exceeded, close the unit down and replace the stewing ring.

2-3 Chocking of the seal

If a seal fails because of wear, mechanical respectively chemical influence, replace it
Check the seal, at least, every time you check the fixing screws.
The seal with glue and installetiut, iuetiuctiuu ..en be received by out company.

24Rolubrjcatjon o f the raceway and the near

If possible always use the same product for lubrication at the raceway -system and the gears.

Utilize, for ordinary designs, water-repellent lithiumsaapercaae according to DIN 51 826 TI of NLGI-cioss 2DIN 51 818 for the raceway.
Utilize in special cases grease harmless for foods, grease decreasing the rotary resistance or grease, suitable -for higher (emperatures.
The utilized grease for relubrication has to be conform to the grease, used for the initial lubrication in our
factory, If a special grease has been used for initial lubrication, it is also noted on our drawing.
Utilize oils B according to DIN 51 513 for the lubrication of the gears.
Also apccifiod in chart 7. 	 -	 -

A - All relevant legal- and manufacturer specifications for the usage of lubricants have to be taken
into consideration.



approx. every 300 hours of operation
latest each 6 months whatever occurs
every 100 to 200 hours of operation but
latest each 4 months (whatever occurs
50 hours of operation but at the latest e;
months (whatever occurs earlier)

cOntjnos
devices or

at the
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Raceway system

Clean all grease nipples.

Press grease into every grease nipple until a grease collar consistent of fresh grease forms* beyond the seals, or until fresh greases leeks out of the siewicig ring gap.
Revolve the slewing ring in the mean time,

Ensure, that the old grease can flow out without problers

Rs
0,W290

Clean all teeth especially at their basis.

Spray lubricating oil on the gears respectively apply it using a brush.

15 ReJ,jbrjcatlon Intervals

elubrjcatjon Interval are especially dependent on the working conditions the environmental conditions the
design of the -slewlng ring and the operating hours.
Pxncl rehibrication Intervals can only be determined by tests under working conditions
iftbearerte results -available. 	 for reference. values..

Gear

0

Chart 6: Relubrication intervals

y and clean factory

r

et
plicated conditions. .operi. areas (cranes.! excavators
tera
ggressive climate conditions sea- / desert- I arctic-
lImate.
ery polluted environment
ore than 70 hours of operation per week.

..treme conditions (drilling machines I steel works I winri

....-
The values In chart 6 are only valid if the following conditions apply-

- working temperature at the slowing ring <70 C

- maximum circumference speed < 0.5 rn/s

low to medium loading

- Ts c hartrrav rievOrsubstttute ror lr8l values I he most common ease For a break down
of a siewing ring is insufficient lubrication.

Slewinu rinos hmvp H h 

after every cleaning, for instance scraying on water / steam etcetera

before and after longer shut down periods (I. e. in case of cranes and buldlng macbinary through the
lhàctjve winter months)

- nd rrintnsnc ntrjctjon fnr swg rinqi	
PIsic 4

!1
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3. Removal of a worn out stewing ring

When removing a worn out slewing ring observe the handling instructions (point 0 1) strictly.

A

-As soon as you perform a dismounting procedure cm your own responsibility (removal at
the slewing ring from the supporting structure, as well as dismounting of the stewing ring itself),our guarantee becomes obsolete.

The stewing ring can not be handed as a whole to the dispose seal and distance pieces respectively the cage
have to be removed and have to be put into the not recyclable waste.
Rings and balls respectively rollers can be given to the steel waste for recycling.

4. Appendix

itof grease and lubricants

Chart 7

tQiJrtlflg - nc1 m'iaie fls!rudUor tot zwwii- ipgs	 -	 veor, 4
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Type coding, overview	 Ma	 tJc 'lVeOrder coding example: (for Circuit dlagramm examples In A ne , R
PSI 4Z1 801400 3 -32

1®45®Ø(

2.

I
t	 I

I!	 Il
-	 II	 JII-.

hi
i l l	 lii

J I L ffl

- A total of max. 12 spool valves, in	 Dra Wing forone or more valve bank(s), may be	 circuit dis-connected In series via the internal - gramm sec.
LS.IjuCf. If more are requested an	 to sect. 6external piping Is necessary (seenote at sect. 7.1.g).	 example I

Connection block

RJOA V
sect. 3.1	 — — _______

Spool valv	
platesect. 3.2 End

sect. 3.1.4
Basic typo code for connection b166k (for detailed In formation, see chapi 31.1 and 3.1.2)PSL Pressurized oil Supply by constant delivery pump (o pen center)

as.second separate unit an
PSY Pressurized all supply by varIable displacement pump with delivery flow metering valve (closed ccd also In coinbfnaijo with a constant preèsurTapped ports acc. tn DIN 	 e System--

3	 01/2	 n- - -DINa at the connection block for P and R4	 03/4
5	 01
6	 6 1 114 (PSV Only)
Damping devices
(Without Coding) Basic type

Opiiøna types:S	
Additional damping device at LS-duct 	

sy, withcl (only With P	 psi., standard)
Z

B	
'Orifice In LB-duct (PSv only)
Throttle check valve Only (type PSI)
One-way Orifice plus pressure relief valve (type PSI.)Raised circulation pressure Of the 	 flow metering valve (approx. 14 bar at type PSEI	
With Integrated pressure control valve for the supply of Internal control oil(WI(hut coding) Without pressure control valve in case of an external control oils.

 pply (mm. 20 bar up to
max. 40 bar)

® Optional 212-way solenoid valve for arbitrary idle pump 
(Without coding) Without directional 	 circulation (see table 71 sect. 3.1.3.)OS-energized open	 idle pudp Circul

Valve, but tlang-0 Option existsF	

ation when valve Is de-energized
0	 De-energ(zed Closed	 Idle pump circulation when Valve is energized
F. or o,..	 it p ressure is specified, with pressure relief valve which can be hooked up for sopressure stage (e.g..p5q	

:.• --............® Pressure relief valvemain pressure llmita(I 	 In the	 oc (only fixed selling, see fable 8 sect 3
/	 Presuro relief Valve	 COflfl otToblkse10	 bar(without coding) WithóuLpre5sure.ee-,a1.eve
Size (acc. to hole-pattern for mounting area of the Spool3	 Size 3 (lot size 5, see 0 7700.5)	 valves to be added)

ZPL3 SIN  Intermediate plate Shut-off Valve hydraulically actuated (see sect 3.2:2). 
NO.8 to® Tapped ports DIN ISO 22811 at the spa 	 14 are omi2	 G3/8	 ol valve for A and B

61/2
4	 62/4
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