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MODULAR MOTORISED REELING DRUMS

WITH HYSTERESIS MAGNETIC COUPLER

The motorised reeling drum market is charocterised by 2 foctors :

1. A conspicuous and continuing increase in performance :
» spoeds
* rafes of use
* length of travel
* cable size
* mounting height

2. A greater spread of problems to overcome, for in spite of ever faster
operations, many installations operate still at quite low speeds.
In this situation, the conventional reeling drum technologies have increasing difficulty in
responding adequately to the requirements of the market :
* Friction coupler in oil
* [orque molor
* Electro-magnetic coupler
s Chain drive
* Worm gear...

Since 1974, DELACHAUX has been developing and successully marketing o specific motor reel
technology focused on 2 patented concepts

MAGNETIC COUPLER motarisation using efficient, relioble permanent magnets,

A MODULAR ASSEMBLY SYSTEM, enabling the construction of a great variety of motor reels by
combining a limited number of standard components,

These technological developments have been regularly improved to meet the ever demanding
needs of motor cable reel users and DELACHAUX, leaning on the experience of more than

B0 yeors of manutacturing electrification systems for any kind of mobile equipment, has become
a major supplier to the materials handling industry, on bath domestic and international markets.
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A. DESCRIPTION OF DELACHAUX MOTORISED REELING DRUM TECHNOLOGY
DELACHAUX motor reels are composed of & modular components

1. Main gearbox unit
B sizes

2. Secondary gearboxes
9 models

3. Additionol gearboxes
5 models

4. Drive unit with electric motor and magnetic coupler

3 models

3. Spool
5 types and an extended range of sizes and options

é. Slip ring assembly :
Power, control, mixed power / contral, fibre optics transmitter
Rotary joint :
Water, air and other Fluid.

This patented modulor assembly fechnology enables a wide choice of combinations, using the
same standard components.
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A.1. Main gearbox unit

As primary constitutive part of the reeling drum, the main gearbox unit carries the slip ring
assembly, the spocl and the drive units.

Due to its supporting function, the specification of the main gearbox unit is directly related to the
size and type of reel.

The above picture shows the design of the BNA series gearbox :
The motors are mounted radial to the axis of the spool.
The gearbox has from 1 te 7 inputs depending on size |2 inputs on the picture).

The slip ring ossembly is located on the opposite side lo the spool and is independent, thus
-:'_1|||:|wir15 an eqsy access for connections or maintenance
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The picture herealter displays the general arrangement of the P1 series gearbox :
The motor is mounted parallel to the axis of the spoal.

The gearbox has 1 or 2 inputs (1 input used on this application).

The collector assembly is located inside the drum

The internal constant reduction is obtained through straight tocthed gears.
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A.2. Secondary gearboxes
Additional gearboxes

The function of the intermediate gearbox is to match the reduction on the motor reeling drum ta
the speed of the mobile machinery. A parallel train of straight toothed gears greased for ot least
3 years or 1.5 000 hours operation is fitted, giving an excellent mechanical efficiency to these
components.

Secondary gearboxes

Additional gearbox
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A.3. Drive unit with electric motor and magnetic coupler

This sub-assembly is composed of a permanen! magneltic coupler, an electric motor and a locking
or braking device.

Electric motor Magnetic coupler
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A.3.1. Drive Motor

The electric motor drives the magnetic coupler at o constant speed.

Anti run back bearing Electric motor

Most generally used are AC - 3 phase - IP 55 - insulation class F electric motors, complying with
international standards such as IEC or NEMA standards.

Using standard offthe-shelf motors means that these parts are easily available world-wide.
3 sizes of motors are used depending on the types of mognetic couplers :

= 0,37 kW at 1500 rpm
0,75 kW at 1500 rpm
*1.5 kW at 1500 rpm

On request, electric motors with special specifications (voltage, frequency, degree of protection,
cperation in harsh environments, explosion proct motors...) as well as pneumatic or hydruulic
motors can easily be fitted.
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A.3.2. Magnetic coupler :

There are 3 types of Permanent Magnet Hysteresis Couplers with 3 ditferent maximum torque
levels :

® Jype VN : | B Nm

® Type W : 3,0 Nm

* Type C : 5,5 Nm

As shown on the picture, the magnetic coupler type C is made of 2 parts,
* Right port of the picture :
The primary plate, or induced plate, consists of a mognetically hard annular magnet having
a flat hysteresis curve and on the back a support housing with cecling fins.
* left part of the picture :

The secondary plate, or inductor plate, containing 8 ticonal blocks of alternate polarity fixed
to an armature and permanently magnetising the induced plate, thus generaling a ring of
alternating polarity.
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A.3.2.1. Benefits of the magnetic coupler
* Low inertia
* Constant torque
* Purely magnetic in function
* No contact
* Mo wear
* Mo loss of magnetism
* No coil or electric supply
* Spark free and explasion procf
* Maintenance free
* Operates in any mounting position
* Easily adjustable by modification of the air gap
* Heavy duty
* Mo broke required
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A.3.2.2. Operation of the magnetic coupler
Winding of the cable / hose :
During winding of the cable / hose, the induced plate rotates at the speed of the electric motor.

The inducer plate is then driven by the mognetic field and the cable / hose is wound irrespective
of the moving machinery translation speed.

Unwinding of the cable / hose :

The induced plate still rotates in the winding direction at the output speed of the eleciric motor, but
the inducer plate, driven by the cable rotates in the oppaesite direction.

MNOTE : The motor always turns in the same direction irrespective of the winding or unwinding of
the cabile.

Switching off the power

When the equipment is switched off (metor not energised), the induced plate is blocked by the
means of an anti run bock bearing. Thanks to the permanent magnetic feld, the inducer plate
generates o forque which prevents the cable from unwinding.

However, it is possible to unwind the cable by applying a pull stronger than the magnatic
coupler torque. This has the advantage not to block the cable / hose completely and to release
cable / hose when the mobile machinery (e.g. ship to shore crane) is pushed by the wind.
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A.3.2.3. Thermal behaviour of the magnetic coupler

Even though the slip of the DELACHAUX magretic coupler generates much less heat than the
other technologies [friction type, torque mator.. ), this heat has to be dissipated.

The coupler housing is designed with cooling fins on the induced part fixed to the motor, thus
allowing a permanent cooling of the device.

Therefore, this arrangement guarantees a 100 % operation within o given range of ambient
temperature from -15°C 1o + 40°C.

Systems capable of funclioning ot unusually high or low temperatures may also be supplied. In
such cases, the customer has fo provide precise details on the ambient conditions so that the

suitable lubricant is used and the appropriate adjustments fo the performance of the coupler are
made.

A.3.3. Anti run back bearing (free wheel)

Technigues previously in use consisted in fitting an electromagnetic brake on the drive unit.
Experience hos shown that outdoor conditions (cold and damp weather, long periods out of use,
corrosion... frequently lead to breakdowns affecting the reliability of the whole motor real.

For this reason, every DELACHAUX motorised reeling drum is fitted with an anti run back bearing
mounted on the motor shaft. Cf. picture on page 9.

A.3.3.1. Operation of the anti run back bearing

When equipment is stopped, an unwinding torque is applied to the reeling drum, mainly due to
the cable weight and to a cerfain extent to the wind effect,

The magnetic coupler transmits the unwinding lorque [motor not energised) to the mator which
tends to furn in the unwinding direction, but fiting an anfi run back bearing allows rotation of the
motor in the winding direction only and prevents it from rofating in the unwinding direction.
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A.4. Spool

DELACHAUX cffers 5 types of spools ;
* Semi wide spool with randem winding

* Monaspiral spool

* Level wind spool

* 3-2-3 spool

* Special spools
The type of spool is determined by the customer’s design and requirements ; a wide choice of
standard sizes as well as special sizes are available on request.

A.4.1. Semi wide spool with random winding

This type of spoal is particularly suitable for short or medium cable or hose lengths. The cable /
hose winds freely on the drum without guiding device.

A.4.2. Monospiral spool

On this type of spool, the cable or hose winds neatly as a spiral. Depending on the cable / hose
diameter, the spoal con accommedate 400 m or more with a speed in excess of 200 m/min.

A.4.3. Level wind spool

This spool hos been designed to wind very long cable / hose (in excess of 1000 m). The cable
or hose is wound in 2 or 3 layers on a cylindrical drum and layering is ossisted by a guiding
device.

A.4.4. 3-2-3 spool

This spocl is a combination of monospiral ond semi wide spools. Winding in 3 then 2 layers
successively. The benefit of this type of spool is the compact size of the drum.

A.4.5 Special spools

On request, for example : double monospiral spoals, ploin monospiral spools, protected spools,
special dimensions, special material.

DELACHAUX
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A.5. Slip ring assembly / rotary joint / fibre optic transmitter

A.5.1. Slip ring assembly

DELACHAUX benefits from several decades of experience in the design and manufacturing of slip

rings assemblies,

Based on the experience gained with motor reeling drums, and complying with |EC, UL, NEMA,
VDE stondards among others, the DELACHAUX slip ring assemblies are available for the

following opplications

Power : low voltoge up to 690 V - AC or DC - up to 1250 A
high voltoge up te 24 kV - AC or DC - up to 320 A

Duty factor up to 100 %

Contrel : 500 V - AC or DC - max. omperage 24 A

Suitable for transmission of data signals including contral,
measurement, video and telecom equipment and computers

Duty foctor up to 100 %

Mixed applications power / control with rings of same or different diometers

Explosion proot assemblies to EExd Il B T3 and EExd IIC T4, cerfified by the independent French
laborotory LCIE (Loboratoire Central des Industries Electriques).

A.5.2. Rotary joint

Single or double hydraulic rotary joints
can also be fitted on motor reeling drums
and the following sizes are available :

.3/8"
°1/2"
*3/4" 1"
*1"1/4
.11 /2

. EI'.l
«271/2
.

These rotary joints have
a standard knnigen freatment.

L.V. SLIP RING

TYPE 3TPODBO
+ 1B8COBO
+ 6COB0OA
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A.5.3. Fibre optic transmitter

The latest progress in canfrol sysfems and the |'||E'|'| level ot reguirement in the materials har 1d||rlg
industry has mode essential the development of fast and trouble free transmission data

Automated Stacking Cranes and Continuous Container Unloaders for exomple operate thanks o
a continuous How of informotion and the intfraductian of Kbre ophcs cable has been necessary o
cope with this increasing stream of computer data, video signals and the high speed of operation
of the moving machinery,

* TFO 40.6

The R & D Department of DELACHAUX has been one of the first motor reel manutacturer to
develop o Continvous Fibre Optics Transmitter to meet the demanding requirements of the
industry.

This fibre optics transmitter is mounted as additional constitutive part on the motorised reeling
drum ; it allows the fransmission of a large omount of information with a very low level of
attenuation — less than 1 dB — without strain on the fibre optics

This innovation benefits also from the DELACHAUX modular assembly design, bringing to the
customer o h:gh level of E:perience and a cost etective solution,

Furthermore, the DELACHAUX design team remains at your disposal to plan a tailor made
solution in the field of fibre optics fransmission

( DELACHAUX
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A.6. Cable

Any cable intended for use on a motorised reeling drum must possess the appropriate
characteristics of :

* flexibility, i.e. with short pitch assembled cores.
» strangth [tension, rotation, bending), i.e. braided inside and double-sheathed outside.

DELACHAUX developed reeling drum cable to its own stringent specifications :

* GP cable for every standord reeling drum application,
1000 V supply voltage, from 4G2,5 mm? to 3 x 300 + 3G50 mm?.

* TSP cable for every standard reeling drum application,
750 V supply voltage, from 7G2,5 mm? to 37G2,5 mm®.

* TRA cable for heavier applications, particularly suitable for vertical lif,
750 V supply voltage, from 7G2,5 mm? ta 52G2,5 mm®.

These cables comply with the latest European standards (VDE, NF, IEC.. )
Furthermore, DELACHAUX recommends and uses cable made by the foremost cable

manutocturers who hove developed their own range of special cable for reeling drum
applications.

DELACHAUX
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B. SURFACE TREATMENT AND PAINTING PROCEDURES

B.1. Standard procedure

Thanks to DELACHAUX lang experience in different applications and hard environment, the
fallowing standard procedure for surface treatment and painting has been developed :

Compenents treated : every parl, including motor(s), magnetic coupler(s), gearbox(es), except the
spool,

SA or DS 2.5 sandblasting.

40 p rich zinc epoxy primary coating.

160 p Acrylic finish coating in RAL 2008 crange.

Total thickness of dry film : 200 p.

The spools and low voltage slip ring housings are 70 p hot dip galvanised.
Galvanisation provides in-depth protection, even for the hollow components,

B.2. Special protections on request
Special paint or colour on request,

Special freatments available on request, such as DELACHAUX SP 201 corrosion profection
system : marine / chemical enviranment.

* DELACHAUX MAT treaiment for low temperature

* DELACHAUX MAJ treatment for seaside environment
* DELACHAUX MAM treatment for off shore environment
» DELACHAUX MAS treatment for chemical environment

Other trectments on request : nuclear environment, customer's specifications.

DELACHAUX
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C. OPTIONS ON MOTORISED REELING DRUMS, ACCESSORIES AND
CUSTOMER SERVICE

DELACHAUX aim is to ofter a complete package and service with the delivery of motor reeling
drums.

To ensure an opfimal use of your equipment, on extensive range of options, accessories and
services has been developed.

C.1. Options

* One-way or twoway guiding devices with optional slock coble, over pull and position
defection systems.

» Anchoring drums with or without connection boxes.

* Connection boxes for power, control and fibre optics cable and splicing kits.
* End limit switches.

* Heating resistance for slip ring housing.

» Slip ring housing in stainless steel [LV. Slip rings only os H.V, slip rings have a stainless
steel housing as standard),

* Stainless steel spools ond reinforced design for heovy opplications
* Diverting devices
* Cable sleeves and shock absorber springs.

This list of eptions is not exhoustive. Please consult us.
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C.2. Accessories
Example : channel rubber or steel cover

The cable can be profected against damage caused by vehicles or falling objects by the means of
a channel with rubber or steel plate cover developed by DELACHAUX.

This system includes the following elements :

Pre-fabricated galvanised steel sheet channel or stainless steel channel
Flexible rubber cover or stee! plote cover to assemble on the channel
Fastening parts in stainless steel

Lift up device on the cable guide

The DELACHAUX channel can be planned with a new project or included in an existing or
refurbishment scheme.

C.3. Customer service
A few examples ;

= Commissioning on site

* Personnel training

* Preventive maintenance

* Spare parts and service department

® |nternational sales and technical netweork

DELACHAUX
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D. FEATURES AND BENEFITS OF DELACHAUX MOTOR REELS

* High mechanical efficiency.

* Torque adjustment by modifying the air gap between the induced and inductor magnetic
plate of the coupler,

* The moment of inerfia of the drive system is low and the operating speed is rapidly reached.
* Standard offthe-shelf electric motors are used instead of special motors.

* Straightferward and relioble anti run back bearings or brake motors.

* Standard design throughout the range to allew standard maintenance procedures.

* The modular assembly design enables an accurate computer aided calculation of every
motor reeling drum,

* Compact range.
* The modular assembly design alse means that the number of spare ports is limited.

* The magnefic coupler is by definition also o torque limiter and acts as a safety device. It
provides protection for the cable, the equipment and the service personnel,

* The slip ring housings are IP 55 as standard.

* Design and manufacturing assessed and found to conform to the requirements of the
150 9001 standard.

* International sales and service network.
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