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Moderntechnologiesusedin logistics systemsand
processes enable users to dramaticallyimprove the
efficiency of storage, handling, preparationand
dispatch of alltypes of goods.

Automated warehouses and material handling
systems give companies theadvantage over their
competitors, with respectto cost savings,improved
productivity, range of products and superior
customer care, justto mention afew.

The automated applications are becoming more
importantthanthetraditional setupsin warehouses
and supply chain operations.




SOLUTIONS

Advantages

Productivity and availability

m Highly productive goods receipt
and dispatch processes.

m Top performance, extend business hours,
easy maintenance, etc.

m Continuousworkflows.

Labour cost savings

m Reduced numbers of forklift operators,
order pickersand administrative staff.

m Lessmaterialhandlingequipment
needed.

Lower maintenance costs

m Reduce damage due to improper
usage.

m Stop wear and tear from misuse and
mishandling

m Paving, structures, etc., with fewer
technical requirements.

Total safety of personnel

m Installations designed for low level of
human intervention.

m Integrated safety systems.

m Ergonomicworkstations.

m General protection of personnel.

4 Automated warehouses

AUTOMATED STORAGE

Loads safe and sound
m Goodssecuredandenclosed.
m Eliminate lossesfrom unknown sources.
m Goodskeptin perfect condition.
m Eliminate breakage due to mishandling.
m Reducethe needforrepetitive

checks.

Real-time inventory

m The system is equipped with
management software, enabling
the identification and control of all
goods.

m Precise producttracking.

m Movementsloggedand controlled.

Maximum use of space
m High-density storage of goods.
Reductionin builtsurface area.

Use of height maximised

Reductionin builtvolume.
Storage systemsin blocks.
Flexible,scalable solutions.



ANALYSINGSOLUTIONS
AND PROJECTDEVELOPMENT

Mecalux has developed its own method
of designing automated solutions for
customers, as shown in the following

diagram:

Stages of project development

B pata
collection

B Analysis

\ 4

B solution

Conventional
system

Automated
system

B Project
implementa

tion
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Stage 1

=> DATA COLLECTION

Need identification:

Reasons for automating

Gathering the relevant data used to
configure a logistics system is necessary to
formulate a solution that meets the needs of
the customer:

m Growthforecast.

m Increasein storage capacity.

m Numberoferrors.

m High numberoflosses through unknown
causes.

Level of stock breakage.

Increasing demand from customers.
Relocation offacilities.

Types of products.

Among the information which must be
collected is the data related to the load to
handle (size, weight, perishables, traceability,
hazardous components, legal and technical
requirements, etc.), the static capacity of the
warehouse (number and type of units to

be stored) and the dynamic capacity of the

system (entries, exits, single cycles, combined

cycles, availability, frequencies, etc.).
The collection of data must be carried out

correctly, taking into account the usefulness
of the information to apply it appropriately
in the project. The following points must be
considered:

m Firstly, reorganise and simplify to get
ready for automation. Chaotic processes
should never be automated.

® Automation often entails changes to
operational methods.

®m Automation must be selective and focused
on repetitive tasks.

m No matter how many processes are
automated, people are still needed.
Therefore, special care must be taken as to
the participation, motivation and training
of the personnel involved to achieve
optimal results.




Stage 2

=> ANALYSIS

Feasibility study

Based on our experience in automated
solutions for storage and material
handling, Mecalux has developed a
methodology which ensures a highly-
detailed analysis of all a customer’s data,
capacities and needs.

A, B,Cproductrotation.
Dataanalysis.

Determine flows and rotations.
Examine decidingfactors.
Study procedures.
Returnoninvestment.

In the first stage, all potential technical
solutions are studied which are able to meet
the objectives of the installations. Each one
of these designs is defined with variables
and descriptors, such as the static capacity
(storage volume), dynamic capacity (the
installation's cycles and work pace), physical
dimensions, number of personnel, number
of automated machines ( storage and

6 Automated warehouses

transport), etc.

Once the logistics solutions have been
modelled, they are then compared using an
optimised framework to determine the best
option.

The diagram below shows a comparison

of two solutions (A and B) for heavy loads,
demonstrating the different behaviours with
respect to the operational costs depending
on the cycles required in the installation.

Lo & & & & & & ol

Another issue that is considered in the logistics
studies is the value of the investment and its
profitability. So, two different solutions can be
easily compared in terms of their profitability
and the generation of value for the investor.

The variables studied include the IRR (Internal
Rate of Return) and the return on investment,
which indicate the time required to recover
the investment for  each of the proposed
solutions.

This study methodology is systematically

HEAVY LOADS
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applied to different variables, with the
following benefits:

m The customer can rest assured that

Mecalux will always offer the right solution.

m Itis possible to make changes to the
proposed design of the logistics solution
design, thanks to the systematic study of
the initial proposal.

mecalux.cz

m Inthecaseoffuture modificationsand/or
extensions of theinstallations, the studyis
much more straightforwardand scalable.

m The proposed solutions always take
into account the standard Mecalux
products. In this way, once an installation
has been defined and contracted, the time
to implement the engineering project is
notably reduced.



>> ANALYSING SOLUTIONS AND PROJECT DEVELOPMENT

Stage 3

=> SOLUTION

Developing a solution

The solutions Mecalux provides for its Adapting to the different operational
customers allow them, within a set systems, needs and capacities of its
investment, to manage their warehouses and customers, Mecalux faces the challenge
handling equipment, while still enjoying all of managing and automating warehouses
the benefits of automated systems. through a range of solutions, from basic

automation up to advanced automated
An automated system requires a highly features:
structured work philosophy, in which

the warehouse is seen as an integrated Conventional palletrackwarehouse

distribution system. WMS + Conventional pallet rack warehouse

WMS + Conventional warehouse + Autonomous automated system
WMS + Automated warehouse

WMS + Automated warehouse + Conventional pallet rack warehouse
WMS + Automated warehouse + Picking stations

WMS + Automated warehouse + Sequencing + Picking stations

Complexautomated systems

At all levels of automation, the main test

B e Wwrersrarura e |-~ e r':r:_;% Mecalux faces is to design installations which
] =, i are adaptable and provide the functionality
L I TERED -.ﬂ'_'-j L required by new and ever-changing logistics
. s Il I management.
w e gy 5 TR EN
“g The section entitled Computer Systems for

sl
[T Management and Control details each level
and its characteristics.
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Stage 4

=> THE PROJECT

Implementing the project
m Defining project specifications

m Assembly of theinstallation
m Commissioning
m Training

This stage is complex as countless
technological factors are involved, interacting
with each other during the project
implementation and in the same workplace.

As a consequence, Mecalux implements its
own work method for developing projects
to complete the installation, to improve
productivity on the site, to meet the
development times and to limit unexpected
problems.

Firstly, Mecalux carries out 100% of its
project’s engineering works using its own
team of experts, specialised in mechanics,
electrical systems, electronics and software.

Mecalux can then guarantee compliance
with all the technical and legal regulations
applicable to all installations, such

as metal structures in construction, fire
prevention standards, occupational health
and safety regulations, safety plans, etc.

Each installation that Mecalux implements,

mecalux.cz

irrespective of its complexity, has a dedicated
site manager who provides support and
supervision, and who is responsible for:
tracking the project's progress from start
to finish; coordinating the different teams
which need to work on the installation; and
guaranteeing that the work is always done
as per the project's technical specifications,
current regulations and legislation, and in
compliance with the safety plan. Regular
meetings are held with the customer
throughout the installation process.

In most cases, work follows this sequence:

1. Assembly of racks.

2. Mechanical assembly of the automated
equipment (storage and transport).

3. Electrical assembly of the automated
equipment (storage and transport).

4. Commissioning of the control system.

5. Commissioning of the management
system.

6. Start-up of the installation, training
and hand over of the installation.

When the project has been completed,

the installation is handed over to the
customer, after all the equipment has been
commissioned. At this point, all the technical,
legal and operational documents are given to
the customer.

A complete training programme for all

the staff involved to any degree in the
management of the installation is also
conducted at this moment. The primary goal
of this transfer of knowledge and documents
between Mecalux and the customer is to
achieve the maximum performance in the
logistics operations with as little post-set
intervention as possible.

In all cases, Mecalux proposes and consults
on the creation of preventive maintenance
plans for the installation through a team

of highly-qualified technical specialists in
mechanics, electrical systems, electronics and
software. This minimises the risk of damage
due to system misuse and increases the
availability and service life of the equipment.

Mecalux has a team of professionals who
are available to carry out these maintenance
tasks and urgent repair work, 24 hours a day,
365 days a year. Both the customer's and
the technical teams of Mecalux who work

in the installations can always count on the
telephone assistance service and remote
maintenance centre.




TURNKEY PROJECTS

Mecalux offers turnkey projects for all
installations getting automated solutions to
provide a more comprehensive service. In
these cases, Mecalux's involvement in the
project more covers areas that are not strictly
linked to material handling equipment. These
include:

m Coreproject

m Projectmanagement

m Construction work

m Cladding

m Temperature controlled cold-storage
m Firesafety systems

10 Automated warehouses

Core project

An industrial project must be based around
a core project, which defines the overall
design of the solution. Its focus is a detailed
technical description that is useful in
managing the contracting of the project's
different sections, along with all the legal
work necessary.

The core project must deal with, among
others, the location of the industrial facility,
the size of the plot, the built surface area
and volume, power consumption, the basic
defining of the buildings' structures, the
required calculations, and the environmental
and safety plans.

Project management
The primary role of the project management

team is to ensure the project progresses
according to the technical specifications
of the core project. As a consequence, the
tendering process, technical supervision
and contracting is carried out for all of the
different areas that comprise the project.

In addition, an exhaustive supervision

is performed on the work done in the
installation, in accordance with the technical
specifications and the laws in force.

The project management team coordinates
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the work tasks, ensuring the different
elements run smoothly, that the progress of
the installation is optimal and the goals of the
projects are fulfilled.

The team is also responsible for different legal
and administrative issues applicable to the
project in accordance with the regulations in
force.

mecalux.cz 11



») TURNKEY PROJECTS

Construction work

Construction work forms an important part of
any turnkey project. The implementation of
automated logistics generally consists of the
following:

m Slab
m Structure
m Additional building work

12 Automated warehouses

Slab

The slab is one of the most important
construction elements of an industrial
installation. A building's slab provides a
stable base which is able to withstand the
forces produced by all of the components of
the warehouse and its contents.

Therefore, before starting to building, it is
necessary to know all forces that will be
transmitted to the slab by the installation
and what it will be used for (racking,
conveyors, special machinery, circulation of
material handling equipment, etc.). It is also
absolutely essential to carry out an in-depth
study of the land on which the slab is to be
laid, to determine its strength.

The foundations of the slab are designed
according to the results of a geotechnical
study. There are numerous possible concrete
foundations. For instance, a compacted
layer of the subsoil may be sufficient.
However, when working on poor resistance
land, solutions involving pile or micropile
foundations are a must.

The slab must be calculated according to

the forces transmitted. Based on this, other
aspects are then defined, such as: concrete
type, mesh or resistant fibre, thickness,
levelling, surface finishes, drainage system,
location of joints, the slab laying method, etc.
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Structure

In the case of clad-rack warehouses, the
basic structure is formed by the racking itself
which, in turn, functions as the warehouse.

The structures of clad-rack buildings must
be calculated applying the law of material
resistance, using powerful and sophisticated
programmes and calculation algorithms. The
load being stored must always be taken into
account (dimensions, weight, distribution),
along with the dead weight of the structure
and external actions, such as wind (pressure
or suction), snow, earthquakes and other live
loads.

All these calculation factors are included in
the different requlations and laws, which are
usually featured in the Technical Building
Codes of each country. The widespread
geographical presence of Mecalux has
provided the company with knowledge of
the technical factors affecting structures in
any location.

mecalux.cz

In the case of industrial buildings with
conventional pallet rack structures, rather
than clad-rack buildings, the current
regulations should also be applied. The most
frequently used materials are concrete and
steel, with hot-rolled profiles.

When calculating conventional pallet rack
structures, issues such as dead weights and
external loads (wind, snow, earthquakes, etc.)
should be considered, as well as the height
of the building, the distance between pillars

and the length of the building's open spaces.

XN1voanw 2,

Additional building work

This section deals with any building work
completed inside the building, along with
any masonry work.

The technical definition of this part is
affected by the floor plan of the industrial
installation, and the connection between the
different spaces and their functions.

This technical definition and its subsequent
implementation is also part of the work
completed by Mecalux during the
installation.
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Cladding

Cladding is a complex element of industrial
buildings. It can endow a building with the
required impermeability, insulation and
sanitary finishes on a industry-by-industry
basis, along with a level of fire resistance
determined by regulations in force as per the
contents of the installation, the materials it is
made from and its location (UNE 23 727-90,
CSTB, EN-13501-01, etc.).

The cladding can either be fitted to the wall
sections, or serve as a roof for all sections
where the cladding is suspended.

One type of cladding is chosen over another
depending on where the cladding is fitted
(indoor or outdoor), the technical features
and solutions used in the installation and
according to the weather conditions it must
withstand.

14 Automated warehouses

Mecalux normally uses steel or aluminium to
clad its installations. Another very common
solution is the use of pre-manufactured
tiles, since they are easy to make and install
in warehouses that require a guarenteed
perfect installation and optimal finish.

One case in particular stands out: refrigerated
panels to insulate cold or freezer stores that
run at below zero temperatures. In these
installations, the temperature difference
between the inside and outside of the
building can be as much as 70 °C. So, the
installation must be completely airtight. This
avoids excessive power consumption, along
with problems of humidity and frost, which
would result in machine malfunctions in
these environments.

The panels which Mecalux uses in cold
store installations are manufactured using a
“sandwich-type” solution, in which the two
external surfaces of the panel are formed
by lacquered steel sheets with an interior
thermal insulation material of 100 mm or
200 mm, according to the temperature
difference they need to withstand. The
insulation material used can either be
polyurethane (PUR) or PIR, if a greater fire
resistance is needed. Whichever is chosen,
Mecalux’s solution is based on a pre-
manufactured modular system, enabling

a quick set up and that the installation is
perfectly sealed.
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Temperature controlled
cold-storage

Cold stores which need special temperatures
maintained, i.e. a temperature that is not
ambient temperature, require the installation of
specific refrigeration equipment.

Aspects which significantly affect the design

of cold-storage installations include the
temperature of conservation, the type of goods,
the layout of the load in the building, the entry
or exit flows and the automated installations
operating inside the cold store.

In a cold-storage warehouse it is absolutely
essential to correctly define the equipment and
types of refrigeration required, along with the
vent network which distributes the cold through
the whole building.

Mecalux is a leader in the design and
implementation of controlled and subzero
temperatures solutions, both in conventional
pallet rack structures and clad-rack buildings.
In these cases, automated solutions are very
commonly employed, since they enable a
significant reduction in the volume to be cooled,
which means considerable savings in energy
costs. Furthermore, they also reduce the need
for operators to work in subzero temperature
environments.
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Fire safety systems

The risk of fire in an industrial warehouse
installation is, as a rule, high and depends
on factors such as the proportion of
combustible material of the goods stored,
the packaging used (cardboard, wood, etc),
the type of material handling equipment
chosen, the storage means, etc.

The combustibility of the goods stored,

i.e., their flammability and speed of
combustion, along with their distribution

in the building have a decisive influence

on the outbreak of fire and its spread. A
stringent, complex set of regulations exists
to minimise the risk of fire and its damaging
effect, which must be applied. This makes

it necessary to install fire safety systems in
installations in most cases.

16 Automated warehouses

A fire safety system is made up of a variety of
different measures.

m Construction measures of the building
itself.Itisalwaysrecommendable touse
special building materials, preferably
classF60, toreduce theriskoffire.Itisalso
common practice todivide theareainto
separate sections, which do nothinder
the use of theinstallations but which do
preventfirefrom spreadingrapidly.

m Organisational measuresto minimise
therisk offire.Theseincludethe
prohibition of smoking inareasor high
flammability, the confinement of the most
flammable goodsin closed-off places,
andthedrawing-up of emergencyand
evacuation plans, etc.

m Technicalmeasuresfor detectingand
extinguishing fires. Mecalux offersits
best technical solutionsinthisarea, such
astheoxigenreduction system.

Fire detection

With respect to installations for the detection
of fires, automated point-to-point systems
can be used. In most cases, the fire will
produce smoke and waste from combustion.
This happens before there is a significant
increase in temperature or flames appear.

[t is therefore advisable to use a smoke
detection system and not one that detects
heat changes in the environment, as the
response time in these situations is the key to
reducing damages.

The speed of automated fire detection
depends to a great extent on the distribution
of the detectors and the distance between
them. Evidently, the smaller the distance
between the detectors, the quicker the fire is
detected.

In high-bay warehouses it is also essential to
assess the delay represented by only fitting
detectors on the ceiling. The time it takes for
smoke to reach the top of the building could
be critical. Because of this, detector must
also be fitted on different levels in high-bay
warehouses.




Extinguishing fires

In the field of fire extinguishing equipment
there is also a lot of applicable regulations
(RT2-CHE, RT1-ROC, etc.), which have a
decisive influence on the selection and
subsequent distribution of the basic
components of the installation.

Basic components of the installation include
automatic water sprinklers. These are devices
which spray water automatically at the point
of fire in sufficient quantities to control it or to
prevent it from spreading.

The water is pumped to the sprinklers
through a system of pipes, which is generally
suspended from the roof or ~ from the
racks. The sprinklers are fitted to the pipes and
cover a surface area of 9 to 20 m? according
to the type of load and its location. The
sprinkler holes are normally blocked by a disc,
which remains in the closed position until it
is opened by a heat sensitive element (a glass
bulb or eutectic fusible alloy). In this way,
only the sprinklers covering the area which
has reached a predetermined temperature
are activated, which causes the heat sensitive
element  to react.

mecalux.cz

Another basic construction component

of fire extinction installations is the water
network. Each network has a tank connected
from the main fire prevention pipe, which
supplies water through a shut-off valve to a
control and alarm valve.

The networks can be based on a wet pipe
system or a dry pipe system. The first case
means the pipes situated before and after
the alarm valve are permanently filled with
water . This type of system must not be used
in premises with temperatures below 4 °C
to prevent the water from freezing. In such
situations, a dry pipe system is employed,
which contains water above the alarm valve
and uses pressurised air. The pipe fills with
water and the sprinklers activate only when
the valve is triggered.

An alternative to fire sprinkler systems and a
water network is the use of the hypoxic air
technology to reduce the level of oxygen in
the atmosphere. This method is based on
making the warehouse less combustible by
lowering the oxygen concentration below
the point necessary for combustion.

All of these aspects are highly technical, and
require adequate study of the distribution
and placement of the detection systems for
each case, along with the use of the best
extinguishing system. Mecalux's technical
departments carry out this task in all turnkey
projects.
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Stacker cranes are machines designed for

the automated storage of pallets. They travel
alongtheaisles ofawarehouse, carrying out
thestorage, placementandretrieval of goods.



CONTENTS

Stacker cranesfor pallets 20

Automatic trilateral stacker cranes
Single-mastMTs

Twin-mast MTBOs

Twin-mast MTBs

Mechanical components

Masts
Lowerguide base orframe
Upper guide base
Hoisting operations
Mobile hoisting frame or cradle
Extraction systems:
Single-deep
Double-deep
Triple-deep
Pallet Shuttle
Roller conveyors
Onboard conveyors
Trilateral forks

26

Electrical components 31

Electrical cabinets
Datatransmission

Aisleequipment 32

Bottom guiderail

Top guiderail

Positioning systems:
Beam detection
Pallet push/pull control
Laserrangefinders
Absoluteencoders

Aisle change systems:
Curved tracks
Transferbridges

Operationalmodes
peratt 36

Automated mode
Semi-automated mode
Manual mode

Safety devices 37

Onboard safety equipment
Aisle safety equipment
Wireless transmission systems
Velocity control

Stacker Cranes for Pallets



STACKER CRANES
FORPALLETS

20 Automated warehouses

Stacker cranes are machines designed for
theautomated storage of materials through

automated mechanical movements. Storage

and retrieval are carried outinthe same
movement (known asacombined cycle).
Thisincreasesaninstallation's productivity,
aswellasreduces theresourcesrequiredto
runthe machine.

The stacker cranes can carry outthree
movementstomovethe loadsinthe
warehouse:

m Down-aisle:movingalongtheaisle
onarail

m Vertically:upand downthe mastofthe
stackercrane.

m Cross-aisle: acrossthe depthoftheracks
using theextraction systemsfitted tothe
machine's cradle, which collect or position
apallet.

The principal types of stacker cranes are:

m Single-mast (recommended for loads of
upto1,500kg).

m Twin-mast (recommended for moving
twoloadsof upto 1,000 kg each,orone
largeload).

Mecalux stacker cranes have
proven their efficiency in
diverse sectorssuch asfood
and beverages, automotive,

pharmaceuticals, spare parts,
metallurgy, chemicalsand
publicadministration.

Mecalux stackercranes are state-of-the-
artmachineswith propulsion operated

by vector-controlled frequency inverters,
which are position controlled through laser
rangefindersandareintelligently managed
by eitheraPCorPLC.

The range of stacker cranes adapts easily to
the needs of eachwarehousein terms of load
capacity,dimensions, building heightand
cycletimes, covering abroad array of uses.

Allof these systems can be adaptedto
special work conditions, such as freezing
temperatures (-30°C), extreme humidity or
special features, including higher standard
work speeds.

Furthermore, ithas electronicenergy-
recovery devices, which accountfor
considerable savingsin monthly power
consumption.
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Automatictrilateral

stacker cranes

Designedto handle operator-free m Three-sided loadretrieval, of under 100
automated systemsin conventional pallet mmonthe lowerlevelslaterallyand 0 mm
rackwarehouses, this stacker crane does when retrieving loads frontally.
notneedan upper guiderail.Its main

advantagesare: m Doesnotrequireanupperguide

rail, meaningitcan be usedinexisting
warehouses without reinforcing the racks.

m Eight-wheel gears makeaisle
changesofthetransfer bridge easy,
withouta pit.

m Fullyautomated operationsthat
connecttoEasy WMS.

i T Y o o o e k'
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FEATURES

Max.height-single-deep 15,000 mm
Upperguiderail No
Max.weightoverentire height 1,200kg
Max.load dimensions 1,300x1,100x2,300 mm
Type of extractor Trilateral electricforks
Max.travel speed (V) 100m/min
Max.travelacceleration (a,) 0.3m/s?
Max.lifting speed (Vy) 38m/min
Max.lifting acceleration (ay) 0.3m/s?
Aisle change system Transfer bridge without pit
800 mmand 1,000 mm Euro pallets Yes
GMA or closed CHEP pallets Yes

mecalux.cz




>> STACKER CRANES FOR PALLETS

Single-mast MT stacker cranes
forpallets

Thenew MTlineislighter, faster,
and more energy efficient.

Designedtoachieve the highest possible
functionality and efficiency, select the most
suitable stacker crane fromthe wide range
of models,interms of available spaceand
goods to be handled.

Thereisamachineto suiteach warehouse
height, facilitating top cost savings for the
installation.

Coverany storage need with stacker cranes
ranging fromthe MT-1 model, ideal for
shorterinstallations, up to the MT-5, which
canreach storage heightsof45m.

The table below details the technical
features of Mecalux’s line of single-mast
stackercranes.

FEATURES

Corecomponents
1. Mast

Upperguide base
Maintenance platform
Onboard cabin

Lifting cradle

Lift motor

Electrical cabinet

Travel motor

O © N o Uk W N

Lowerguidebase

Max.height-single-deep

Max. height-double-deep
Single-deep telescopicfork
Double/triple-deep telescopicfork
AutomaticPallet Shuttle

Max.load admitted

Max.travel speed (V,)
Max.travel acceleration (a,)
Max.lift speed (Vy)
Max.liftacceleration (a,)
Side-mounted cabin
Operationstemperaturerange
Max.load dimensions
Pallettype

Energyrecovery system

22 Automated warehouses

18,000mm 24,000mm 33,000mm 36,000mm 45,000mm
15,500mm 22,000mm 27,000mm 33,000mm 45,000mm
Yes
Optional
Optional
1,500kg (SD) 1,500kg (SD) 1,500kg (SD) 1,000kg 1,000kg
1,000kg (DD) 1,000kg (DD) 1,000kg (DD)
220m/min
0.5m/s?
66 m/min
0.6m/s?
Optional
From -30°C to +40°C
1,100x1,300x2,400mm
800mmand 1,000 mm Euro pallets (EN13382)
Optional




T MECALUX

Twin-mast stacker cranes (MTBO)
Fewerfeaturesbutjustas safe, these cranes
were designed for high-capacity storage
without using up much space. Twin-mast
stackercranesare affordable and energy
efficient. Theirmain advantagesare:

m Depositand pickuploads ataverylow
levels, with aconnection to automated
conveyors.

= Lowenergy consumption.

m Fullyautomated operations, connected
toEasy WMS.

FEATURES

Maximum height
Upperguiderail

Max.weight overentire height
Max.load dimensions
Single-deep telescopic fork
Double/triple-deep telescopic fork
AutomaticPallet Shuttle

Type of extractor

Max.travel speed (V,)
Max.travel acceleration (a,)
Max. lifting speed (Vy)
Max.liftingacceleration (ay)

800mmand 1,000 mm Euro pallets/
GMA pallets

mecalux.cz

18,000 mm

Yes

1,500kg

1,300x1,100x 2,400 mm
Yes

Optional

Optional
Double-deeptelescopicfork
120m/min

0.3m/s?

38m/min

0.3m/s?

Yes
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>> STACKER CRANES FOR PALLETS

Twin-mast MTB stacker cranes

for pallets

Twin-mast stacker cranes have been
developed formore demanding storage
situations. They offerenhanced performance
interms of load capacity and working
speeds.

Thelifting cradle operates between two
masts, giving accesstoall levels, thus
ensuringtheinstallationis strongand sturdy.

This class of stacker cranealso offersa

wide range of machines, enabling optimal
adaptationtotheload's heightand weight
constraints. Mecalux's range of twin-mast
stackercranesare shownin the following
table.

FEATURES

MTB-5 MTB-6 MTB-7

Max. height-single-deep

Max. height-double-deep
Single-deep telescopicfork
Double/triple-deep telescopicfork

Retrieval systems using shuttle/roller
conveyors

Max.load admitted
Max.travel speed (V,)
Max.travelacceleration (a,)
Max.lift speed (Vy)

Max. liftacceleration (ay)
AutomaticPallet Shuttle

Optional raisable maintenance cabin
oronboard static cabin

Operationstemperaturerange
Max.load dimensions
Pallettype

Optional energy recovery system

24 Automated warehouses

12,000mm

17,000mm
12,000mm

22,000mm
20,000mm

27,000mm
27,000mm

Yes

35,000mm
35,000mm

40,000mm
40,000mm

45,000mm
45,000mm

Optional

Optional
1,500kg
220m/min
0.5m/s?
66 m/min
0.8m/s?
Optional

Yes

From -30°C to+40°C
1,300x1,100%x 2,400 mm

800mmand 1,000 mm Euro pallets (EN13382)

Yes
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Corecomponents

1.

v ® N o U~ W N

Masts

Upperguide base
Maintenance platform
Onboard cabin

Lifting cradle

Lift motor

Electrical cabinet
Travelmotor

Lowerguidebase

mecalux.cz
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26 Automated warehouses

Masts

The masts can be made up of structural
tubesorboxgirders. They are manufactured
fromheavy-duty steel sheet metal, specially
shaped and welded togethertoforma
rectangular-shaped box girder.

1. The boxgirderisreinforcedinside
by means of lattice ribbing fitted
horizontally and diagonally, giving the
mastgreaterresistance againsttorsion
and bending. The double mast,double
frame structure strengthensthe stacker
crane,ensuringitisvery sturdy and stable
when moving.

2. The masts come with vertical rails bolted
on bothsides that guide the hoisting
cradle. These rails are made of heavy-duty
calibratedrectangular profiles.

3. Awelded steel plateis bolted at the base
ofthe masttothe bottomframe. These

Thedesign of the stacker
cranes minimises the

forcestransmitted to the
structure which supports

them.Inthelongrun, this

preventsdamage totherack
and warehouse structure.
Stackercranes comprisethe
following components: masts,
lower guide base or frame,
upper guide base, hoisting
mechanism andthe mobile
hoisting frame or cradle.

machine-cut steel platesare welded to
both ends of the mast,and then bolted to
thetopand bottom guide bases.

. Underthe hoisting assembly platformisa

completelyenclosed, secure control cabin,
along withan electrical control panel.

. Maintenanceaccessisdoneviathe

emergency ladderinstalled along the
mast'sflankand comes equipped with a
safety cable. All thisequipmentcomplies
with current safety regulations.

The MTB line of twin-mast stacker
cranescanbeinstalled with aseparate
raisable maintenance boothtocarry out
maintenance tasks.
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Lower guidebase orframe
Thisbox-shaped structureis made from
welding profiles and steel sheet metal
together, which areresistantto bending
andtorsion fromthe ribbing reinforcement
weldedinsideitatregularintervals.

Thedrive wheeland freewheel headsare
fastenedtoboth ends of the lower frame
withbolted, welded plates. The freewheel
head allowsthe masttobe plumbed easily.

Thedrive wheelisfitted viaa thermal process
ontoanaxlethatissupported onasetof
bearingsin these housings. The wheelis
fitted orremoved by dismantling the clamp
fixing system.

Abevelgearreducerwith hollow shaftsis
fitted onto thisaxle. Itis secured by atorque
arm, whichisconnectedtoan ACdrive
equippedwithan electro-brakeandan
incremental encoder for blocking the speed
regulation loop. The freewheelis mountedin
the sameway, butan elongated shaftis not
the gearreducer.
Boththedrivewheelandthe freewheel have

neededtoplace

beendesigned withaflat machined rim

mecalux.cz

made of cast steel, to ensure the safe, silent
operation of the stacker crane. The running
surface has been specially treated.

Thelongitudinal guidance system operates
using contrastwheels positioned at both
sidesoftherolling railand close to both the
drive wheeland the freewheel.

Clawsarebolted tothe ends of the bottom
frameto keep the wheelsin contact with
the surface of therail, thus preventing the
carriage from derailing during accidental
collisions.

Upperguidebase

The upperguide orframeis made of welded
plateslocated at the top of the mast, which
supportthe horizontal guide wheelsonthe
toprail. These wheelsare coveredinastrip
of Vulkollan"to dampen noise and vibrations
that may be produced when the stacker
craneisoperatingat high speeds.

The upperguide baseisfitted with the

lift cable's pulley system, whichinturnis
mounted onthe axes by means of cylindrical
rollerbearings.

The stacker craneisdesigned sothatany
blowtothe buffersistransmitted directly to
thefloorslab. Inthis way, any forces resulting
fromthe machine crashinginto the buffers
arenottransmitted to eitherthe structure or
the warehouse roof.
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>> MECHANICAL COMPONENTS

Hoisting operations

The function of the hoist mechanismisto
raise the mobile frame vertically.

[tconsists ofan AC motor designed to
operate vector-controlled frequency
invertersandisequipped withanencoderto
close the speed controland braking loop.

Thisiscoupledtoaspiral bevel gearreducer.
Theside of the gears are specially treated and
fitted with ground gear teeth. The bevelled
unitsarealsotreated and lapped.

Thedrumsarefitted on the shaft of the gear
reducer.Thelifting cablesare wound around
thedrums, whichare calculated according
to Europeanregulations. Theyare secured
by means of a system of chocks, which adjust
anddismantle easily.

28 Automated warehouses

Mobile hoisting frame or cradle

The purpose of the mobile hoisting frame
(cradle)istomove theload and the cabin up
and down, aswellastorunthe storageand
retrieval cycles with the extendable forks
fittedonthecradle.

Analuminiumtreadplatefloorisfitted
tothe spaces between the two forksand
the structure of the mobile frame. Thisis
designedto support the weight of a person,
whilethey carry out maintenance work.

Supportrollersarefitted at the side of

the frame nexttothe mast, which can be
adjusted by cams. This enables the mobile
frame to be adjusted horizontally, vertically
and along the longitudinal axis of the aisle.

Abuilt-in speed controlmechanismis
located on the side of the machine's mast.
Ifthe stacker crane exceeds the service
speed, thismechanismactson the profiles.
Nodamageis caused to the vertical guide
profiles by the chocks used.

Extraction systems

Adetermining factorin the performance of
the stacker cranesisthe unitload extraction
system.Depending on of therequirements
of eachinstallation, the unitloadisassigned
custom parametersto get the best results.

The key parameter to take intoaccount,
inaddition tothe extraction speed, is the
depththeforkcanextend. Dependingonthe
relationship between the staticand dynamic
capacity of each case, single,doubleand
eventriple-depth systemsare used.

Depthreferstothe number of pallets that
canbeplacedintherackoneach side of the
aisle. The termssingle-depthis used when
asingle palletis placed oneachside,and
double-depth whentwo pallets can be
placed on eachside of theaisle.

Insingle-depth systems, priority is given
tothe speed of the system over the total
storage capacity. Meanwhile, in double-
depth systems,anexcellentbalanceis
achieved between storage capacity and
handling speed.

Different extraction systemsare available:

m Single-deep

m Double-deep

m Triple-deep

m Automatic Pallet Shuttle
m Rollerconveyors




Single-deep telescopicforks

Thishorizontalhandling mechanism
enables unitloadsto be depositedin or
extracted from single-depth racking.

Thetelescopic forkis made up oftwoarms,
joined by anarticulated drive shaftand
driven by a motor, which guarantees that
botharms move uniformly.

Thearmsare made of high-quality steel fora
robust system.

FEATURES

Forksizesforloadsof 1,000 kg
Forksizesforloadsof 1,500kg

Outstretched fork

Fork height &width

Max.loaded deploymentspeed
Max.unloaded deployment speed
Unloaded/loaded acceleration
Heightdifference between 1stand 2nd depth

Top hatcrossbeam support

*Checkwith ourtechnical office.

T MECALUX

Double-deep telescopicforks
Comprising ahorizontal handling
mechanism, it helps deposit or extract unit
loadsindouble-deepracking by means of
telescopicforks.

The double-deeptelescopicforkismade
ofthe same componentsasits single-deep
counterpart. However, itisrun by two

motors.

SINGLE-DEEP DOUBLE-DEEP
1,300mm 1,300mm
1,300mm 1,400mm

1,425+75mm 2,825+25mm
70x175mm 75x185mm
30m/min 42m/min
60m/min 90 m/min

0.4m/s*-0.8m/s?

0.5m/s*-2m/s?

- 150mm

Triple-deep telescopicforks
Usethesetoinsertthree palletsacrosseach

side of the aisle on racks which have "top hat
palletsupports.

Theseforks are especially suited when
increased storage density iskey. The
transport systemin headersvaries
slightly, since palletsare warehoused and
transportedinthe opposite direction.

TRIPLE-DEEP*
1,900 mm

1,435+50mm
75x175mm
40m/min
80m/min
0.8m/s?*-1.2m/s?
omm

270mm
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>> MECHANICAL COMPONENTS

PalletShuttle

This mobile shuttleisfitted with alifting
system.ltmovesalongrails under the loads
inside therack,enabling pallets to be loaded
and unloadedin storage spacesupto40m
deep.

The system makes dense storage possible
inblocks of pallets with different widths,
containersorcages.

Mecalux's Pallet Shuttle system incorporates
the latest technological innovations, offering
optimal performance.

m Hightravelspeeds: 90 m/minwhen
empty and 45 m/minwhenloaded.

m Lithium batteries that provide upto
10 hours of battery life, while working at full
capacity.

m Sensorsthatmean palletsofalltypescan
be detectedand handled.

m Battery compartmentswith quick
connections thateliminate the need for
cablesand speed up battery changes, so
theworkcyclerunsuninterrupted.

30 Automated warehouses

m Theshuttle platformisdesignedtocarry
pallets with deformations of upto 25 mm,
asamaximum.

m Compatible with Easy WMS, Mecalux's
warehouse management software, which

helpseliminateerrors.

m The Wi-Ficontroltablethasavery
intuitive, user-friendly interface.

m Includesadvanced safety features,
suchas:

-Locking systemsthatincreasethe

contactbetween the Pallet Shuttleand the

forks of the forklift.
-Apositioningcameratohelpthe
operator centre the shuttle between

therails (optional).

-Asafety scanneron eitherside of the

Pallet Shuttle forsaferrailaccess while the

shuttleisin operation (optional).

Onboard conveyors

Idealforfeedinglive channelscomprising
rolleraccumulations tracks via gravity. Fully
automate thefilling of gravity-flow channels.
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ELECTRICALCOMPONENTS

Trilateral forks

Especially foruseininstallations with
automated trilateral stacker cranes. These
fulfilthe needs of upto 15 m high automated
palletrackwarehouses, without the need for
anupper guide to beinstalled.

Arotating head allows palletsto be
deposited and extracted from theracking in
threedifferent positions:fromthe frontand
eitherside.

mecalux.cz

Electrical cabinets

The stacker crane'sonboard electrical
cabinetisfitted totherearof the frontmast.
The controlsare laid out sothe stackercrane
can besafely operated asanindividual unit
fromthe platform.

Theelectrical connectiontothecradleand
theliftismade through sliding brushes
fitted loosely to the cradle. The electrical
power tothe stackercrane can be cutthanks
toaswitch placedalongside the electrical
cabinetand safety switchesinstalled outside
theaisle.

Energyrecoverysystem

Optionally,an electronic module for feeding
energy backinto the networkmay be
offered, allowing for power savings. The
deviceismounted onthe stackercrane

and connects the power supply fromthe
converters'intermediate circuit. When the
enginesworkasgenerators, most of their
energyisreturnedtothe customer'ssupply
networkforuse by otherelementsthatare
poweredinthe same way.

Datatransmission

Communicationis established between the
decentralised periphery terminalsand the
fixed PCor PLC, along with the adjustable-
speeddrives, throughinfrared optical
communication systems (photocells).
Thesehaverangesofupto240manda
transmission speed of 1.5 Mbps, for working
temperatures of down to-30°C, if necessary.

Thefixed photocellsare placed at the end of
theaisle,and the onboard ones are mounted
onthelowerguide. Asetof photocellsare
fitted facing the cradleand the lowerguide
base fordatacommunication betweenthe
onboard cabinetandthe lifting cradle.
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AISLEEQUIPMENT

Theaisle equipmentis made

up of abottomrail,
atopguiderail, safety
equipment, electrical supply,

data transmissionand
positioning systems.

32 Automated warehouses

w O F o=

Bottom guiderail

An RN-45 rail, orthe equivalent, is fastened
tothe concrete slab with support plates
thathave anti-vibration plasticinsulation,
allsuitably separated according to the total
mass, to properly distribute loads.

Thisfastening systemis quickly and easily
levelled, tolerating live loads and the effects
ofthermalvariations.

Aunique welding methodis used between
different sectionstobearthe previously
mentioned situations.

Top guiderail

Thetop guiderailismade fromeitheran
HEA 120 profile orastructural tube. Itis fixed
totherack’s profiles by means of welded
adjustment plates.

Contrastwheelsapplylateral force tothe top
guiderail. Forcesareattheirhighestwhen
depositingand extracting the goods.



Positioning systems
When measuring the exact position of each
axis, the most suitable system s selected:

m Beamdetection

m Pallet push/pullcontrol

m Laserrangefinder by default
m Absoluteencoder

Crossbeamdetection

Optical beam detection hasimproved,
taking deflectionintoaccountto make
depositingand extracting loads from the
racks more precise.

mecalux.cz
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Pallet push/pull control
Thisfeaturesanalogue laser measurers
to control the position of the pallets, thus
keeping them from falling when being
pushedorpulled.

Laserrangefinders
Thisopticalequipment provides high-
precision, 0.1 mm resolution distance
measurements by reflecting the laser beam
offatreflectoratthe opposite end of the
aisle. These systemsare used for controlling
the travel andlift position. Measurements
aredirectand extremely reliable asthey do
notdependonamechanical system, which
could sufferfrom wearorwheel slippage.
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») AISLE EQUIPMENT

Absolute encoders

Rotary devices witha codified value thatis
neitherrepetitive norincremental, which
produce anabsolute and uniquevalue T
foreachangle of the shaft. They store the

measured value, evenwhen the machine has

beendisconnected. Commonlyinstalled on

telescopicforksandshuttles, theyinclude

anti-slip, anti-wear coupling devicesand, in

most cases, cover shortdistances. T

Enabled electrical safety devices stop
thestackercraneintheeventtheaisleis

accessed.
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Aislechange systems

Whenthe rotation of stored goodsis
relatively low, butthe storage capacity must
be high,itisnotnecessaryforastackercrane
tobeinstalledineveryaisle.In these cases,
asystemisputinplacetoallow the stacker
cranetomove fromoneaisletoanother.

m Curvedtracks
m Transferbridges

mecalux.cz
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Curved tracks

Inthis system, itis the stacker crane which
carries out the change manoeuvre from
oneaisletoanother by means of a railway-
type switch. Asimple mechanical switch
operation enablesthe destination aisle to be
selected.

The main difference of these stacker cranes
tostandard onesisthe inclusion of rotating
wheels with side guiderollers, which are
fitted inaspecial console.

The curved track switch systemallows
the stacker cranestomove athigh speeds
around these bends.

Onbendsand switches, the top guideis arail
designedtokeepthe top contrastwheelsin
place onthe profileasthey travel.

Transferbridges

Atransfer bridgeisamachine that moves
stackercranesfromoneaisletoanother. The
stacker crane moves onto the bridge, where
itisanchored and moved sideways tothe
destination aisle where the transferis to take
place.

Thissystem enablesworktobedoneata
higherspeedinsidetheaisles, althoughitis
lessflexiblein terms of changingaislesthan
the curved track system.

Theinstallation of one system oranother
requires an exhaustive study of the factors
involvedineach case.
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Mecalux stacker cranes

can operate inautomated, semi-

automated or manual modes, as
necessary.

Automated mode

(without operatoronboard)

Here, orders are executed after being sent
through acommunication photocell from
the managing computer.Inthismode, the
following operationsare carried out:

Slotting,

Extraction,

Change of location,

Correction of warehouse errors,

Self-learning of the warehouse storage
locations.

OPERATIONALMODES

36 Automated warehouses

Semi-automated mode

Usedfor carrying out support functions,
itincludes:

m Automatedaccesstoalocation,
positioning the stacker crane automatically
inthelocation ordered by the operator.

m Automated fork cycle: extracts or deposits
aunitload automaticallyinthe location
indicated by the operator.

m Relocatinggoods.

Manual mode

(with operatoronboard)
Enablesrestricted access to all the parts of the
stackercranetocarry out maintenance and
repairwork.

Thisoperational mode requires visual control,
i.e, itisalways carried out with manually and at
low speeds.
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SAFETY EQUIPMENT

Onboard safety equipment
m Ladderswith hingedlandings.

m Safetycable (lifeline) tohookthe
maintenance operator's harness towhen
theladderisin useto preventfalls.Each
machineissupplied with a safety harness
forworking at great heights.

m Safetyrailingsfitted ontoall maintenance
platformsto safeguard against possible
accidents.

m Maintenance platformsfitted to positions
onthe stackercrane whichareinaccessible
fromthe ground level. These are accessible
fromtheladderorthe cabin.

m Liftformaintenance personnel
(optional), separate from the load lifting
system.

m Control cabinfitted flush with the load
frame.

mecalux.cz

Aheated cabin (optional), onaliftor
lifting frame, installed on stacker cranes
operatingin extreme temperature
conditions.

Certified electronic control with safety
brake, preventing contact with the aisle
end buffer.

Closed cabin with manual controls for
maintenance operations.

Mechanical over-speed stop system for
the cradle liftin case the lift cable breaks.

Magnetothermicprotectioninthe
electric panelsagainstovercurrentsand
overvoltage.

Heat protectionin the electric motors
through anti-overcurrenttemperature
probes.Currentlimitersin the motors’
power supply.

Overtravellifting limiters and
monitoring of vertical speeds and fork
extraction.

Optical distance photocellinstalledin
the cradle to confirm empty storage spaces
and prevent pallets fromfalling.

Centring check system to make surethe
forksandloadsare centred before being
moved or lifted.

Built-inload calculationinthelifting
cradle, which blocks operations with
overweightloads oroneswith potential
defects.

Red cable control devicethat preventsthe
cradle from unravelling during descent.

Mecalux knows how
importantitistoensure
optimal, safe working

conditions atwork stations.
So, ithasequippedits stacker
cranes with ergonomic

and other safety equipment
neededto perform work

and maintenance operations
assimpleas possible.

Safetyrailing

Handladderandtop
maintenance platform

Stacker Cranes for Pallets




Aisle safety equipment

m Emergency stop systems for stacker
crane using standardised buttonsin the
manual control positionsandin specific
areasoftheinstallation.

m Mechanical safety deviceataisle ends,
consisting of rigidly fixated hydraulic
buffers. The buffersare calculated toabsorb
theimpact produced by the stacker crane
whentravellingatanominal speed with
thecradle loaded.

m Overtravelllimitersto stop the stacker
crane beforeithitstheend of the aisle.

m Emergency stopareastocontrolthe
maximum speed of animpact at the ends of
theaisle.

m Well-placed enclosures, signalling
devicesand emergency circuits allow
safeaccesstotheaislesformaintenance
work.

m Button pad withintegrated slotted key
foraisleaccess. Aisle access proceduresare
carried outinaccordance with UNE-EN528
regulations.
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Wireless safety signal transmission
systems

Analternative to horizontal transmission
systems using electricallines, thisone uses
Fieldbus safety signals, which activate
potentialemergency stoppages of the
installation.

It consists of an emitter located atone end of
theaisleandareceivermounted onboardthe

stackercrane.

This system features a safety rating of 3,
accordingto EN954-1and a Performance
Level (PL)=d,asperlSO 13849-1.

Velocity control

The control system manages the speed at

which the machine moves. So, ifanincident

occurs,anyimpactagainst theend of the

aisle does not take place at speeds of over
70%.

Corecomponents

1.

2
3
4.
5

Hydraulic buffer

Button pad foraisleaccess
Safety barrier

Safety partitioning

Open/closed door detector
withasingleaccesskey
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This conveyor systemrepresentsanideal
combination of stacker crane efficiencyand the
entry, dispatchand handling processes of unitloads.
Itinvolves asetof components designed to transport,
accumulate and/or distribute goods to specific
positionsrequired by logistics operations.



Conveying equipment

Roller conveyors

Rolleraccumulation conveyor
Conveyor for half-pallets
Ground-levelroller conveyors
Two-strand chain conveyors

Chain conveyors with more than two strands
Mixed transfers with rollers and chains
Turntables (rollers or chains)
Transfercar

Live ground level exits
Entry/exitchain conveyors

Control systems

Palletentry checkpoint

Pallet lifts

Conveyor protectors

Palletdoublers

Automated truckloading and unloading system

Palletstacker/unstacker
Layer pickers
Electrified monorail systems

42

Pallet conveyor systems



CONVEYORSYSTEMS
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Mecalux suppliesawiderange
of devicesfortransporting
unitloads. The company has
focused on standardisingits
measurementsand components
asmuch as possible, withtheaim
offacilitating the production,
assembly and start-up of
installations. All of thisresultsin
areductionindelivery times and
installation costs.

Corecomponents

1.

2
3
4,
5

Roller conveyor

. Chainconveyor

. Mixedtransferwithrollersand chains

Turntable conveyor

. Chainconveyoratthewarehouse entry/

exit




6. Palletlift

7. Transfercar

8. Palletstacker/unstacker

9. Layerpicker

10. Electrified monorail system

11. Safetyand protection devices

mecalux.cz

Roller conveyors

Transfers palletsin the samedirectionasthe
skidsonthethe pallet.

Thisisthe mostsuitable device for
transporting pallets overlongdistances,
when palletsare being transportedina
down-aisledirection. Moreover,itadapts to
different pallet widths.Consequently, the
mostappropriate guidesare configured for
eachformat.

[tisdesignedtotransportindividual heavy-
dutyloads. Likewise, itallows configurations
with sequential batches of more than one
loadand upto4,000kg.

TECHNICAL DATA: Roller conveyors
Palletwidth

Max. unitload weight
Min.length

Max.length

Standard conveyor heights
Rollerdiameter
Conveyorspeeds

Brake

Mechanical stopatendpoint
Palletguide

Working conditions

Its sturdy design provides excellent
reliability inallworkenvironments.

The working conditions describedin the
technical datatable below reflect those of
astandard model.However, these values
can be extended, if suitable protective
devicesarefitted.

800/1,000/1,200mm

1,500kg

1,340mm

5,348 mm

600/900/1,100mm

80mm

10-20m/min

Optional

Optional

Guidewheels

Max. humidity:70%
Ambienttemperature:0°Cto40°C
Freezertemperature (optional):-30°Cto 0°C
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>> CONVEYING EQUIPMENT

Rolleraccumulation
conveyor

Alinked roller system canbe added to
decrease the price of aconveyor system,
which. Withthe help of asingle motor, it
allows several palletsaccumulate, reducing
materialand maintenance costs.

Thesetypesof conveyors canhandle upto

fourEuro palletsandtheir speedislimited to
7 m/min.

TECHNICAL DATA: Roller accumulation conveyor

Palletwidth 800/1,000/1,200mm
Max. unitload weight 1,000kg
Availablelength No.of palletsx1,352mm
Standard conveyor height 600mm
Rollerdiameter 80mm
Speed 7m/min
Bi-directional movements Optional
Palletguide Guidewheels
Working conditions Max. humidity: 70%

Ambienttemperature:0°Cto40°C
Freezertemperature (optional):-30°Cto 0°C
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Conveyor for half-pallets

When the unitload is the size of a half-pallet
(600x 800 mm), chain conveyors must be
fitted with two additional central chain
strands to convey two half-palletsin parallel.
When half-pallets are moved onrollers,

TROS5 (rollers for half-pallets)
Half-pallets slide over 60 mm diameterrollers

withasmallerdistance between eachone,as
comparedtoaturo palletconveyor.

mecalux.cz

therollers must be smallerin diameter
andthe space between them must be
narrower.

TCO5 (chains for half-pallets)
Half-pallets move along the chainsand
aretransported two by twoin parallel,
occupying the entire width between the
exterior chain axes.

Ground-levelroller conveyors

This conveyorallows ground level loading
and unloading with a pallet truck, without
the needforaforklift.

Pallet width

Max. unitload weight
Availablelength
Conveyorheight
Rollerdiameter
Standard speed
Palletguide

Working conditions

TMO5 (mixed transfer for half-pallets)
Thisconveyor cantransfer two half-pallets
groupedin pairs.

When used at the entry and exit points of
the system, therollerlevelis setat

80 mm.The loadisraised automatically
untilitreachesthe same levelastherest of
thetransport system, thus facilitating its
continuous movement.

Aninductive loop sensorhas been
incorporated for safety.

TECHNICAL DATA: Ground-level roller conveyors

800/1,000/1,200mm

1,500kg

1,520mm

80mm

60mm

10-20m/min

Exteriororlateral collars

Max. humidity: 70%
Ambienttemperature:0°Cto40°C
Freezertemperature (optional):-30°Cto 0°C

Pallet conveyor systems
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Two-strand chain conveyors

This pallet conveyor transports pallets
perpendiculartotheirskids. Thisisthe
perfectadditiontotheroller conveyor,as
the combination of both devicesenables
900 or 1800 turns, facilitating the formation of
circularroutesand conveyor circuits, which
canbe very useful for certain requirements.
The conveyorcan have 2,3 or4 chain strands,
accordingtothe characteristics of the load.

The environmental conditions describedin
thetechnical data table below reflect those of
astandard model. However, these values can
be extended, if suitable protective devices
arefitted.

TECHNICAL D Two-strand chain conveyor

Palletwidth 800/1,000/1,200mm
Max. unitload weight 1,500kg

Availablelength 1,302/2,006/2,710mm

Standard conveyor height 650/950/1,150mm
Speed 10-20m/min
Mechanical stop atendpoint Optional

Palletguide Optional channelers

Max. humidity: 70%
Ambienttemperature:0°Cto40°C
Freezertemperature (optional):-30°Cto 0°C

Working conditions




Three-strand chain conveyors

Chain conveyors

with more than two strands

Whenthe quality of a palletis poor, a third
strand must be installed on the conveyorto
preventany furtherdeformation orwarping
of the pallets. This option canalsobe
employedtotransfer palletslengthwise for
shortdistances.

If half-pallets are to be moved onthe
conveyor, fourstrands will be installed to
ensure the proper flow of the depostied
pallets.

mecalux.cz
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Four-strand chain conveyors

TECHNICAL DATA: Chain conveyor with more than two strands
Palletwidth

Max.unitload weight

Availablelength

Standard transportheight
Speed

Mechanical stopatendpoint
Palletguide

Working conditions

3strands:800/1,000/1,200mm
4 strands:800 mm (half-pallets)

3strands: 1,500 kg

4 strands:Full-pallet 1x 1,500 kg - Half-pallet2x 500 kg

1,302/2,006/2,710mm
650/950/1,150mm
10-20m/min

Optional

Optional channelers

Max. humidity: 70%
Ambienttemperature:0°Cto40°C
Freezertemperature (optional):-30°Cto 0°C

Pallet conveyor systems
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Mixed transfers withrollers

and chains
This conveyor has bothrollersand chains, Mixed transferwithrollers Mixed transferwithrollers
enabling 90°and 270°changes in direction. andtwo chainstrands andthree chainstrands

Therollersarefittedintoabed and the chains
are placed onalifting frame. The height

of the chain conveyorisalways 50 mm
higherthantherollers, tofacilitate proper

operations. Thereisabuilt-in hingedbumperto
guarantee the proper positioning of the
Combining both componentsintoasingle pallet before the transfer takes place.

unitisthe bestway toincorporatedirection
changesintothecircuit.

Asisthe case with chain conveyors, mixed
transfers can be fitted with three or four

chainstrands, ifnecessary.

Mixed transferwith rollersand four
chainstrands

TECHNICAL DATA: Mixed transfers with rollers and chains

Palletwidth 2/3 strands:800/ 1,000 mm —4 strands: 800 mm
Maximum weightof unitload 2/3 strands: 1,500 kg —4 strands: full pallet 1x 1,500 kg — half-pallet2x 500 kg
Availablelength 2/3strands:R:1,350-C:1,275/1,475mm-4strands:R:1,350-C: 1,275 mm
Transportheight(roller-chains) 2/3/4strands:R:600-C:650 mm/R:900-C:950 mm/R:1,100-C: 1,150 mm
Rollerdiameter 80mm
Conveyorspeeds 10-20m/min
Working conditions Max. humidity:70%

Ambienttemperature:0°Cto40°C
Freezertemperature (optional):-30°Cto 0°C
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Turntable conveyor

(rollers orchains)

Thisrollerorchain conveyorcanturnloads,
which enablesthe unitloads to be transferred
between unaligned conveyors.

Therollerorchainturntable allows can
position a palletatany angle with respect to
theinputflow.

Rollerturntable (TGR) Mixed transferturntable (TMG)

TECHNICAL DATA: Turntable

Palletwidth

Max. unitload weight
Outerdiameter
Transportheight
Rollerdiameter
Conveyorspeed
Timeneededtoturnamin.90°

Working conditions

mecalux.cz

TGR TMG TGC
800/1,000/1,200mm 800/1,000/1,200mm 800/1,000/1,200mm
1,500kg 1,500kg 1,500kg

1,730/1,830mm 1,850mm 1,730mm
600/900/1,100mm 650/950/1,150mm 650/950/1,150mm
80mm 80mm -
upto20m/min upto20m/min upto20m/min
4s = 4s

B e b e

Chainturntable (TGC)

Max. humidity:70%
Ambienttemperature:0°Cto40°C
Freezertemperature (optional):-30°Cto 0°C

Pallet conveyor systems
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Transfercars
Single-load transfercar
Designedtotransferloadsin across-aisle
direction, this transfer car permits top
workflows thankstoit hightravel speed.

TECHNICAL DATA: Single-load transfer car

Conveyorbase Europallet800/1,000/1,200mm

Half-pallet800x600 mm
Max. palletload 1,500kg
Loadedtransportspeed 100m/min
Unloadedtransportspeed 140m/min

Positioning system Rangefinder

Communication system Infrared photocell
Powersupply Sliding contacts

Max. humidity:70%
Ambienttemperature:0°Cto40°C

Freezertemperature (optional):-30°Cto 0°C

Working conditions

50 Automated warehouses

Twin-load transfer car
Unlike the previous transfer car, use the
configurable parameters of the twin-load
model customise the distance between
loadsaccordingtoyourinstallation's
requirements. As such, the part whichjoins
thetwoframes may vary according this
distance. It hasahighload capacity
(2x1,000kg).

TECHNICAL DATA: Twin-load transfer car

Conveyorbase Europallet800/1,000/1,200mm

Half-pallet800x600 mm
Max. palletload 3,000kg
Loaded transport speed 100m/min
Unloadedtransportspeed 140 m/min
Positioning system Rangefinder
Communication system Infrared photocell

Powersupply Sliding contacts
Max. humidity: 70%
Ambienttemperature:0°Cto40°C

Freezertemperature (optional):-30°Cto 0°C

Working conditions




wv
S
3]
g
wv
>
(%]
N
o
>
)
>
C
o
v
o
9
©
(o

Live ground level exits

As standard gravity flow accumulation
system, itdoes not require motors to

move palletsalongits surface. The suitable
inclination, along with therollersand speed
regulators create a buffer where pallets can
accumulate.

Setupinloading docks, usethemto prepare
outgoinglorry loads. Loading can be

automated, if conveyors or shuttles are used,
ormanual, using forklifts.

_--_
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Entry/exit chain conveyors
Asarule,apalletisalways picked up by the
forksalongits shorteredge to be deposited
inthe automated warehouse.Chain
conveyorsneedtobe setupattheentry
and exit points of these warehouse aisles to
optimisetheinstallation's capacity.

Similarto the chain conveyordescribed on
previous pages, thisconveyor's length and
strands may vary according toaccumulation
requirements.

52 Automated warehouses

Control systems

Theautomated operations of all elements
withinan automated warehouse are
controlled by electricaland electronic
systems. Thisequipmentis setupinside
electrical cabinets with control mechanisms
and motor protection, as wellasoutput
electrical componentsformanaging
conveyorspeeds.Inturn, these cabinetsare
run by PCs or PLCsto ensure optimal facility
operations.

Ajointdecision made withthe client
determinesthelocation of these
componentsand boxes for the best possible
accessibilityand protection.




Palletentry checkpoint

The palletentry checkpointisan
important partof the conveyor system.
Here, the size of unitloads are measured
toseethatthey meetinstallation
parametres. Itis the first control point
ontheconveyorsystemandincludesa
barcode readertoidentify and register
the productinthe WMS.To guarantee
proper pallettransportand storage,
twodevicesareinstalled to control the
conditionand quality of the pallet base,
onwhichitiscarried.One monitors the
slotsthe where the forks areinserted, and
the othercontrols the skids the pallet
restsonwhenin therack.

Thefollowing checks must be carried out
asastandard practice:

Load collapse control.

Load width control.
® Heightcontrol.

m Excessweightcontrol.

Identification with barcode reader.

Ifanirregularityis detected, the unit
loadisrejected and the operator panel
displays the defect to recondition.

mecalux.cz
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54 Automated warehouses

Palletlifts

Apalletliftisused forthe vertical transport
ofoneortwo palletsatatime. The lifting
movementisdone with counterweights
and atraction system, whichraisesand
lowersthe loadstoa pre-determined height.

TECHNICAL DATA: Pallet lifts

Thiscomponentisused whenloads needto
betransported vertically, with a minimum
height of 500 mm and a maximum of
35,000mm.

The conveyor leading to the lift must be the
sametype asthelift'sentry/exit unit.

Palletdimensions

Max. unitload weight

Columnlength (min./max.)

Transportheight
rollers (R) - chains (C)

Conveyorspeeds
Max.lift speed
Liftacceleration
Conveyortypesonboard
Vertical speed regulator

Working conditions

Pallet(800/1,000/1,200 mm)
Half-pallet (800 x600 mm)

1,500kg (pallet800/ 1,000/ 1,200 mm)
500kg (half-pallet800x600 mm)

4,150/35,000mm

R:500-C:550

R:600-C:650

R:900-C:950

R:1,100-C:1,150

20m/min

80m/min (1,000kg) -60m/min (1,500kg)
0.7 m/s?(1,000kg)-0.5m/s*(1,500kg)
Rollers/chains

Variablefrequency drive

Max. humidity: 70%
Ambienttemperature:0°Cto40°C
Freezing temperature (optional):-30°Cand 0°C
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Conveyor protectors
Metal protectorsareinstalled on the

'I.'!'!!!‘j d W

conveyorsto preventdamage tothe

i f

1
Y

entry and exitconveyors from forklift

e

loadingand unloading. Theyare

T
L

anchoredtothefloorandseparated
fromthe conveyor.So, ifthey are hit by
the forklift, the system will continue to
work properly.

W st/

Entry protectors Exit protectors
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Full pallet stacker

When bad quality pallets move around

the conveyor system, ordo not meet the
facility's requirements, a slave palletis
inserted underneath. The reverse operation
is performed to removethe pallet, by taking
outthis extra palletthat wasinserted when
theload entered the warehouse.

TECHNICAL DATA: Full pallet stacker
Palletwidth

800/1,000/1,200mm

1,000/1,500kg

R:600/900/1,100mm
C:650/950/1,150mm

200/205mm

Max. humidity: 70%
Ambienttemperature:0°Cto40°C
Freezertemperature (optional):-30°Cto 0°C

Max.unitload weight
Transportheight
rollers (R)-chains (C)
Liftheight

Working conditions

TECHNICAL DATA: Full load stacker
Palletwidth 800/1,000/1,200mm
Max.unitload weight 750kg

Transportheight R:600/900/1,100mm
rollers (R) - chains (C) C:650/950/1,150mm
Liftheight 1,255/1,755mm

Max. humidity: 70%
Ambienttemperature:0°Cto40°C
Freezertemperature (optional):-30°Cto0°

Working conditions

mecalux.cz

Pallet conveyor systems

Fullload stacker
Thisdoublerisused when several
layers of products need to be
mountedontop of each otherto
make up afull pallet.
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Automatedtruckloadingand
unloading system

Usethis systemtoloadand unload
lorriesautomatically. The system
requires:

m Afixed setofequipmentinthe
loading dock.

m Afixed setofequipmentinthe
unloading dock.

m Asemitrailerequippedwithan
onboard conveyor system.

Loadingand unloading dock

Made up of six sections, each dock
includesabeam onwhichthe guided
duplex-type conveyor chain moves. The
docksareamaximum 12mlongand
only differin thedirection the conveyors
move.

Semi-trailers

Eachtrailerisinstalled with a motorised
conveyor with sixchain strands.

Powerissupplied fromasocket, located on
the exterior of the loading dock. This system
guarantees transfer operationsfromthe
dockconveyortothe vehicleand prevents
blockagesand wearonthe trailer.

An exterior centring systems correctly
positionsand supportsthe trailerduring the
transfer.

TECHNICAL DATA: Automated loading and unloading system

Length

Totalwidth
Conveyorheight
Max. unitload weight
Max.load capacity

Load/unloadtimefor 12 m semitrailer

58 Automated warehouses

12,000mm
2,400mm
650/950 mm
1,000kg
32,000kg

4.5min

System reliability and safety

Thewholeinstallationis protected against
possible blowsand scrapes, which could
stopitfrom operating properly.

Benefits of the system
® Mass handling of goods.

® largetimesavingsduringloadingand
unloading.

Elimination of accidents during
load handling.

Reduction of personneland material
handling equipment.

m Forklift may be used
(accordingtotype).

® Abletomovealoadofupto32t.
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Palletstacker/unstacker

Automated conveyor systems that need
empty palletsto be collected or distributed
use pallet stackers.

Throughasystem of electromechanical
telescopic lifting forks, the stack of empty
palletsis placed ontop ofanew pallet. Then,
theentire stackislifted. The same device can
reversethe processand unstack the pile. By
placingthe pile onthe conveyorand lifting
theremaining pallets off the one below, the
unstacker freesup the latter for transport.

Usethese elementsto configure units
thatdistribute empty palletsto order prep
stations, or stack leftover pallets at these
same stations.

TECHNICAL DATA: Stacker/Unstacker

Max. stacking capacity 15 pallets
10-20m/min

1,340/1,302mm

Rollers:550to0 1,100 mm

Chains:600t0 1,150 mm
Rollers:600/900/1,100mm
Chains:650/950/1,150 mm

Max. humidity: 70%
Ambienttemperature:0°Cto40°C
Freezertemperature (optional):-30°Cto0°

Transferspeed
Lengthsavailable

Transportheightrange

Standardtransportheight

Working conditions

mecalux.cz

Layer pickers

Alayer pickerisamachinewhichmovesa
whole layer of unitloads. So, when dividing
asingle-product pallet, the layer picker
removesthe units layer by layerand deposits
themontop of other pallets being senttothe
dispatcharea.

Two typesof layer pickers are available:

1. Vacuum stackers:acomplete layeris
removed viaaturbine suctioning system,
letting you handle products of different
shapesand sizes.

2. Suction cup/clawstackers:acomplete
layeristakenby suspending the product
frommultiple suction cupsorgrip claws.
This system
isdesigned to create compact,
homogenous product layers.

TECHNICAL DATA: Layer pickers

Max.load height (with pallet) 2,500mm
Max.layerweight 300kg
Max.travel speed 120 m/min
Lifting speed 30m/min
Max.number of unstacking posts 20
Max.travellength 25m

Max.incoming cycles 25 pallets/hour

Max.outgoing cycles 150layers/hour
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Electrified monorail systems
An alternative to conveyors that uses
individually runtrolleys that move alongan
I-shapedrail. Therailis suspended from the
warehouse ceiling or fastened to the floor by
means of gantry structures.

Advantages:
® Easytouse.

= Highlyreliable whenfaced demanding
workflows.

m Veryadaptabletoeach plant's specific
needs.

® Minimal effectsonthe plant’s
operationsfrominstallationand
maintenance.

m Cost-effective system: only operates
whenaloadisbeingtransported.

® No physical barriers.

= Trolleysareautonomous, permitting

themtoberemovedfromthe system
individually.

The design of the electrified monorail can be
adaptedtoeach company’sworkareaswith
switches, turn-rounds, entries and exits.

The electrified monorail system helps
balance overall production cycletimes.

60 Automated warehouses
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Corecomponents
1. Entryandexit turn-off
2. Three-rail switch
3. Parallelswitch
4. Turntable
5

. Turntable with tworrails

Differentavailablerail switches




Basic construction features

Centralised control devicesforthe
electrified monorail system

These devices control the electrified
monorail by means of adestination code
fromthe departure pointtothe point of
arrival. The most suitable routeis always
used,andempty vehiclesare distributed at
differentloading points around the circuit.

Automotive vehicles withload-carrying
equipment
Thesameengineisusedinbothsingle

and double-load vehiclesand consists of a
cross-tie with several hooks, depending on
theloadbeingtransported. A single multi-
directional gear motor movesthe vehicle
alongtheelectrified monorail. Several types
of equipmentare used for transport: fixed,
mobileand suspended.

Anonboard roller conveyor can befitted, or
the system can be adapted with pick-to-light
devices, forexample.

Electrified circulationrail
Therail delivers power to the motors through
copperleads.

mecalux.cz

Movement control without sensors
Communication alongthe copperrails
enablesthe position of each trolley to be
known atalltimesand removes the need for
external detection devices.

Rail switches, crosses

and turn-offs

Arange of devices make rail switchesand
short-cuts possible, and allow maintenance
areastobesetup.

Diagnosis workstations
[tishighlyrecommendedtouse
workstations with automatic diagnostics
toinspecteach new phase of transportand
prevent problemswith flows. The station
alsodetects breakdownsand controlsthe

level of wear and tear of critical components.

Additional constructive features
Vertical lifts

Lifts enable movements between the
differentlevels within the sameroute, thus
enabling vertical transport.

Safety measures
Maximum protection is offered by fitting
safety mesh undertherails.

TECHNICAL DATA: Electrified monorail system

Max.Load capacity

Speedwithload
Speed withoutload
Conveyortypeson board:

Working conditions

1,500kg
100m/min
120m/min
Rollers/Chains
Max. humidity: 70%

Ambienttemperature:0°Cto40°C
Freezertemperature (optional):-30°Cto0°

Pallet conveyor systems
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Astandard automated storage system
forboxes ortrays, which integratesracks,
machinery and awarehouse management
softwareintoasingle product.

The extraordinary versatility of the system
enablesittobeintegratedintoany
production or storage process.
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Stacker cranesforboxes 64

Single-maststacker cranes
Twin-mast stacker cranes

Mechanical components 70

Lowerguide base

Mast

Upper guide base

Cradle or mobile hoisting frame
Hoisting operations

Extraction systems

Electrical components 74

Onboard electrical cabinet
Safety controls
Datatransmission

Aisleequipment 75

The bottom rail
Thetoprail
Positioning systems
Precise positioning
Absolute encoder
Aisle change systems

M f i
odesof operation 78

Automated mode
Semi-automated mode
Manual mode

Safety equipment 29

Aisle end safety
Safety devices

Stacker cranes for boxes



STACKER CRANES FOR
BOXES

Theautomated warehouse for boxes consists
ofacentral aisle,along which astackercrane
travels,and two laterally-built racks to store
boxesortrays. The pickingand handlingarea
features conveyorsandis positioned at one
endorattheside oftheracking.Here, the
stackercrane depositsthe load extracted
fromtherack. The conveyors then take the
boxtothe operator. Once they have finished
thejob,itisreturnedtothe stackercrane,
whichthenplacesitbackintheracking.

The whole systemiscontrolled by a
management software package, which
registers the location of all the materialsin the
warehouse and keeps areal-timeinventory.

The extraordinary versatility of the system
enablesittobeintegratedintoany
production or storage process.

Main features: storagearea. cosmetics, publicadministration,
m Optimal use of space through high-density automotive industry, DIY, electrical
storing. m Protection oftheloadand elimination appliances, telecommunications, etc.
of unwanted, untraceable product
m Quickaccesstoloads. losses. m Reducethetimeneededtoprepand
dispatchorders.
m Real-timeinventory with our m Reliableandeasytouse.
state-of-the art computer system. m Quickreturnoninvestment.
m Reduced maintenance costs.
m Operate 365daysayear. m Environmentally friendly.
m Particularly effective for companies
® Increased productivity compared to with demanding order preparation m Fewerspecialised
standard productmanagement. processes. operators needed.
m Atotally safeload handling proces, as m Applicablein mostsectors:
operatorsare notrequired within the pharmaceuticals, laboratoriesand

64 Automated warehouses
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Stackercranes

Arobotintasked withlocatingand removing
boxes fromthe racks, as well as carryingand
depositingthem onthe conveyoratthe front
ofthewarehouse.

The crane can perform two movements:
downtheaislealongarailand vertically, to
place boxesonthe different storage levels, as
required. Cross-aisle movements to extract
and depositboxesare performed using

§
1

the extraction systemlocated in the lifting
cradle.

Components of the stacker crane

Thisrobot, which canhandle andstore
goods, consists of various elements that
formanintegrated unit.ltmovesalongrails
embedded inthefloor, withits upper section

guided by a profile attached to the racking.

The correct position of the stacker crane
iscontrolled using laserrangefinders.
Communicationisdone viawirelessinfrared
devices (communication photocells). It
usesopenfixedlinesandsliding plates asits

2
|
N

Stacker cranes for boxes

power supply. -‘i"
Lowerguiderail (11), powersupply (10,)
Corecomponents and hydraulicend-of-aisle stop (13)
1. Upperguide base
2. Mast
3. Lowerguidebase
4. Onboardelectrical cabinet
5. Cradleandextractionsystem
6. Travelcomponents
7. Liftingcomponents
8. Laserrangefinder
9. Wirelesscommunicationsequipment
10. Power supply cable
11. Lowerrail
12. Upperguiderail Lowerguidebase (3), lifting components (7),
13. End-of-aisle stop andrangefinder (8)

mecalux.cz
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Single-mast ML stacker cranes
forboxes

Developedand manufactured by Mecalux,
the ML50light-duty seriesand the ML100
medium-duty series of single-mast miniload
stacker cranesare designed to achieve high
productivity levelsand manage two types

of boxes:

® 600 mm x400 mm Euroboxes The ML50series
These stacker cranes are capable of These vehiclesare characterised by an
managing plastic, cardboard or metal aluminium mastthat canhandle upto 50
boxes,andrigid trays with avariable box kgataheightof 12 m.Basically, thisrangeis
andload height. designedforhigh productivity.

® 800 mm x600 mm Euroboxes
Mecalux canorganise the movements
ofanytypeboxortray, whenahigher
capacity boxisrequired. Asisthe case with
lowervolume boxes, heightsare available
tosuitthe needs of the warehouse.




The ML100series

These vehicles have amaximum
heightof 12m,and cancarry upto
two 50 kg boxes.

mecalux.cz
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TECHNICAL DATA: Single-mast ML stacker cranes for boxes

Features
Load capacity
Max.height
Unitload

Double-deep telescopicforks
Twin-load extraction fork
Max.travelspeed (V)
Max.travelacceleration (a,)
Max. lift speed (Vy)
Max.liftacceleration (ay)

Type of extraction

ML50

Upto50kg

12m

Eurobox 1 pcx600x400 mm

Yes

No
180m/min
Tm/s?

100 m/min
1.2m/s?

Telescopicforks

[-.
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ML100
Upto100kg
12m

Eurobox2 pcsx600x400 mm/
1pcx800x600mm

Yes

Yes

200 m/min

0.7m/s?

90 m/min

0.75m/s?
Adaptabletoboxtype

Stacker cranes for boxes
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Twin-mast MLB stackercranes
forboxes

Designedtotransport, handle, shipand store

two orfour unitloadsinlocationsalonga
workaisle or at picking stations.

These stackercranes canreach heights of
morethan 20 m,and carry up tofour boxes
of 50kg each, with two twin-load extraction
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Corecomponents
1. Lowerguidebase
2. Masts

1. Upperguidebase

Lifting cradle
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Electrical cabinet

Liftmechanism

Travel mechanism
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Cable-free electrical conduction

TECHNICAL DATA: Twin-mast MLB stacker cranes for boxes

Features MLB100Q-2EPSF MLB100Q-2EPDF MLB100Q-2ECDF
Max. height 12,290mm 12,290 mm 12,290mm
Min. height 5,040mm 5,040mm 5,040mm
Extraction systems
Type of extraction Single-deeptwin Double-deep twin Double-deep twin telescopic
telescopicforks telescopicforks forks with belts
Features
Max. permitted load 2x50kg/2x100kg 2x50kg 2x(50+50kg)
Box/containersize 600x400mm/800x600 mm 600x400 mm
Max.travel speed 250m/min 250m/min 250m/min
Max.travel acceleration 1.45m/s’ 1.45m/s’ 1.8m/s’
Max. hoisting speed 90 m/min 90 m/min 90 m/min
Max. hoisting acceleration 1.5m/s’ 1.5m/s’ 1.5m/s’

mecalux.cz




MECHANICALCOMPONENTS

The stacker crane's design helps
minimise the forces transmitted to the

structure that supports them.

Thus,damageis prevented totheracksorthe

Lower guide base

The lower guide base is made from a set

of steel profiles and sheet metal welded
together.ltsupports the weight which rests
uponit(mast,cradleandload),andalso
moves the stacker crane along the aisle. This
guideiscovered by aplate onthe top, where
themastisboltedintoplace.

Thefreeand drive wheels arefitted at
theends of the guide with polyurethane
stripping toimprove the stackercrane's
acceleration.Thereardrive wheelisoperated
by a gearmotorwith ahollow axle fitted with
ashrinkring, whichisdirectlyassembled
onthewheelaxle. The torque arm bearsthe
turning moment.

Ontheopposite sideisthe hoisting

mechanism, which consists of agear motor
with asolid axleinwhich the drumisfitted.
The drum winds the hoisting cable and this
inturn pullsthe cradle up.
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Close-up of the contrastwheelsand
driveunit

Horizontal contrastwheels arefitted ateach
endofthe guidetoensurethe guide baseis
correctlyaligned with the bottom rail.

warehouse structureinthelongrun.

Masts

The mast modelsfor 50 kg loadsare made
ofanextruded aluminium profile, which
incorporates the guidesand groovesto
fasten all the required components.

Models for 100and 200 kg loads have a mast
made from structural steel,inthe form of a
sheet-metal box thatis reinforcedinside. It
has different precision-welded profiles to
guide the hoisting of the cradle. The mast
ismachined tofacilitate assembly of the
different stacker crane elements.

Inboth cases, the masts are provided
with threaded holes forsecuring the

topand bottom guides bases.

Close-up ofthejoint between the mastandthe
lowerguidebase




Upperguidebase

The upperguide base joinsthe masttothe
toprail byits contrast wheels,and enables
travel movements to be performed without
therisk of the miniload tipping over.

The upper guide base sitsdirectly on top of
the mast, whereitisboltedinto position.

mecalux.cz
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Cradle or mobile hoisting frame
The miniload cradleisformed by two
pieces—theguidance systemand the
extractorsupport—, whichare bolted
together.Both piecesare built with welded
sheetmetaland profiles, to which therest
ofthe componentsarefitted.

This part of the stacker crane musthandle
theunitloads by the extraction system,
whose weight mustbe equalto orlessthan
the load forwhich it was designed.

Hoisting operations

The aim of the hoisting mechanismis to raise
the mobileframe vertically by meansofa
reinforced steel cable.

The mechanism comprisesan AC motor
designed toworkwith vector-controlled
frequency inverters.

The cradleisraised and lowered by means of
acable which passes through adual-pulley
guide system located inthe upperguide
baseandawindingdruminthelowerguide
base.
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Extraction systems

Itis possibletoinstall several types of
extraction systemsaccordingtothe
requirements of the loads stored inthe
miniload.

Mecalux classifiesits extraction systemsinto
two main groups:

m Extractionsystemstohandlea
single box.

m Extractionsystemsthatcanhandle
two boxesatatime.

m Extraction systemsthatcanhandlefour
boxesatatime.

Thetable showsthe mostimportant data for
eachsystem.

CHARACTERISTICS

Max.box size*

Max.boxweight

Max.fork speed with load
Max.fork speed unloaded
Max.accelaration withload
Max.accelaration unloaded
Aisle width

Sizesinmm * Consultourtechnical office.
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Extraction systemforasingle box
Extractor with telescopicforks
Thetelescopicforkis made of two blade
structures, which slide together by means
of heavy-duty guidesand bearings. The
forkisoperated by gearsandadrag chain
forthe upperblade. The couplings'high
torsion resistence guarantees the uniform
movement of the blade, avoiding excessive

deflection withthe load slippingtooneend.

Two typesof forks are available:

m Single-depthtelescopicforks (EPSF)
Usethis forkforhorizontal handling,
enabling unitloadstobe deposited or
extracted from single-deep racking.

EPSF EPDF ECDF

600x400 600x400 600x400
800x600
100kg 50+50kg 50+50kg
30m/s 30m/s 45m/s
60m/s 60m/s 100m/s
0.5m/s? 0.5m/s? 0.5m/s?
1m/s? 1m/s? 3m/s?
From870to 1,400mm

m Double-depth telescopicforks (EPDF)
Usethis forkforhorizontal handling,
enabling unitloads to be deposited or

extracted fromdouble-deep racking. It
canbeusedinbothsingleand double-
deepracking.

Motorised belt forks

Thisdevice comprises a telescopic forkfitted
toastructure operated by a dual-belt system,
which pushestheforkasitdragstheload.

[t consists of two motorised mechanisms,
which powereach system of belts
(telescopicoperation;dragging operation).
The operationisquickand fluid,and can be
usedtoworkonboth sides of single-depth

racking.
EGSF EGDF*
600x400 600x400
50kg 50kg
45m/s 60m/s
90m/s 130m/s
1m/s? 1m/s?
4m/s? 4m/s?
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Extraction systemfor 2 boxes
Combined fork extractor (ECDF)
Comprised of two extractors, this device
makes the extraction process very flexible
andallows two boxesto be deposited
simultaneously. This type of extraction
system hasatelescopic forkfitted in the
centreofabeltconveyor. The speed of
the beltsis synchronised with the exitand
entry movements of the forkto allow the
continuous input/ouput movements of
the boxes.

Asthe beltsare situated two millimetres
abovethe height of the telescopic fork,
theyenable the boxes to switch sidesor
depthswhenrunning, withoutthe need
tomove the fork. These belts also make it
possible to swiftly deliverand collect two

Max. weight/load

ML50
ML100

50kg
50kg
2x50kg
2x50kg
100kg
50kg
4x50kg
2x100kg

MLB100Q

*Consulttechnical office ** Only for 600 x 400 mm boxes

No. of extractors

boxes toworkareas consecutively. This
makes the system veryflexible and speeds
up processes.

Extraction systemwith lateral clawsand
folding rods (EGSF - EGDF)
Thiscombined system enablesupto

two cardboard boxes to be handled
simultaneously bothintherackingandin
the order prepareas. It consists of a system
of vertical telescopic forksinwhich a series
of folding rods arefitted.

When therodsareinahorizontal
position,they grasp onto boxes (one or
two units) to extract or push them. This
movement takes place simultaneous
totheturning of the rubberribbons,
which form the base of the extraction

EPSF EPDF
1 X X
1 X X
1 = =
2 X X

1 X X
1 = =
2 = =
X X

Extraction systems

system.The movements of these two
independentribbon conveyorsare
synchronised with the vertical forks. They
facilitate the movement of the boxes
onboard the machineto change theirside
ordepth.

The bigadvantage of this system liesin
itsability to manage cardboard boxes
directly ontherack.Asanalternative, the
device canbefitted with a system toadapt
tothedifferentboxsizesinintervals of +
200 mm. Thisoption makes the device
very versatileininstallationswhere
cardboard boxes of different sizesare
handled.
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ECDF EG*
_ X*
X _

_ X*
_ X*
X _

PICKING SYSTEM CHART

Extraction system

EPSF Single-deep telescopicfork

EPDF Double-deep telescopicfork

ECSF SDtelescopicforkwith combined belts
ECDF DDtelescopicfork with combined belts
EGSF*  Telescopicarmswithside claws
EGDF*  Telescopicarmswithfoldingrods

EV** Extendable armswith suction cups

Plastic box/container
X X
X X
X X

SD:single-deep. DD:double-deep **Consultourtechnical office.

mecalux.cz

Rigid tray

Cardboard box Boxes per extractor

1

<X X X

1
1
2
1
2
1




Onboard electrical cabinet

The onboard electrical cabinetisfitted to
the rearof the miniload stacker crane's mast.
The controlsarelaid out sothe stackercrane
can be safely operated from the platformasa
separate unit.

Powerissuppliedviaan electrified guiderail
fitted flush to the mast.

Theelectrical supply of the stackercrane can
beturned off by a switch locatedinside the
cabinet.
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Safety controls

A powerdistribution cabinetin the aisles
incorporates standardised power protection
andelectronic safety devices.

Theaccesstoeachaisleissecureand
controlled by a safety mechanism,aswell
asabutton pad withwarninglightsand a
restricted accesskey.

The power supply,

safety measuresand data,
forboth horizontal

and vertical movements,

are provided by cable-free
and guide-chain free systems,
thus avoiding costly, complex

maintenance work.

Datatransmission
Communicationisestablished betweenthe
decentralised periphery terminalsand the
fixed PCor PLC, along withthe adjustable-
speeddrives, throughinfrared optical
communication systems (photocells).
Thesehaverangesofupto240manda
transmission speed of 1.5 Mbps, for working
temperatures of down to-30°C, if necessary.

Thefixed photocells are placed at the end of
theaisle,and the onboard onesare mounted
onthelowerguide.

Thedatacommunication between the
onboard cabinetand the cradle takes place
by meansofaninfrared photocell equipped
withadatatransmission system.




AISLEEQUIPMENT

The bottomrail

AnHEA-100railisfitted to the concrete slab
by meansof support platesand anchor
bolts,at maximum intervals of 925 mm. At
theends,theyareinterspaced atintervals of
approximately 600 mm.

Toinstalltherail, holes arefirstdrilled in the
concreteslab, the threaded boltsare then
inserted and the free spaceisfilled with a
special fixing resin.

mecalux.cz

Then, the support plates arefitted and
adjustedtoensuretheyarelevelalong
thewholelength oftheaisle. Therailsare
alsofitted by cutting the spliced pointsina
straightline, perpendicularto the axis of the
aisle.

Finally, the joint of both rail sections

railare weldedatthe sidesandinthe centre,
using special electrodes. The welding is
polished downtoabead of no morethan
4mm.

Theaisle equipment
comprisesabottomrail, a
top guiderail, positioning
systemsand aisle change
systems.
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Thetoprail

LPN 80 profiles canbe used to make the top
guiderail. Thisrailis fixed to the top profiles
thatjoin the rack structures by means of
welded shim plates.




») AISLE EQUIPMENT

|

Positioning systems

The mostreliable systemsare used to
measure the position of each axis accurately.
The mostsuitable deviceis selectedforeach
specific case.

m Laserrangefinders
m Absoluteencoders

Precise positioning Absolute encoders
Alaserrangefinderreports the exact position Rotary devices with a codified value

along eachaxis (horizontaland vertical are neitherrepetitive norincremental,
movement). Thisinformationis sentdirectly producinganabsoluteand unique value
tothe microprocessorin the servo-drive to foreachangle of the shaft. They store the
properly control the stop positionatany measured value, even when the machine has
location. beendisconnected.

Commonlyinstalled on telescopicforks, they
include anti-slip, anti-wear coupling devices
and,in most cases, cover shortdistances.
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Aislechange systems

Whenthe rotation of stored goods is The stacker crane movesonto the bridge,
relatively low, but the storage volumeis whereitisanchoredand moved sideways to P
considerable, a stackercrane does not need the destination aisle where the transferisto 3
tobeinstalledineachaisle. take place. 'g
L
Inthis case,asystem called atransfer This system allows the best possible 5
bridgeisused.Thisenables the miniload performance of the miniload inside the aisle, E
stacker crane to be moved fromoneaisle to althoughitislessflexible when changing %
another. aisles.Good managementand optimised §

movements solve this problem, with
sufficient forethoughtand planning. The

installation of one system oranotherrequires
an exhaustive study of the factorsinvolved
inthe operations which are performedinthe
installation.

The system can be easily expanded to
include more stacker cranes, as necessary.

Mecalux's management system allows

forsuitable planning of movementsand
placement of goods, to ensure balanced
workflowsin theinstallation.

mecalux.cz



Automated mode

Here, orders are executed afterbeing sent
through acommunication photocell from
the conveyormanagementcomputer.Inthis
mode, the following operationsare carried
out:

Slotting,

Extraction,

Change of location,

Correction of warehouse errors,

Self-learning of the warehouse storage
locations.
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MODES OF OPERATION

Semi-automated mode
Used forcarrying out supportfunctions, it
includes:

m Automatedaccesstoalocation.
The miniload isautomatically positioned
inthelocationordered by the operator.

m Automatedforkcycle.
Aunitloadisautomatically deposited or
extractedinthelocationindicated by the
operator.

Mecalux’s stacker
cranesforboxes can operate
inautomated,
semi-automated or

manual modes, as necessary.
Thefirstmode corresponds
tothe

normal operation of the
installation, while the

third modeis usedfor
maintenance work.

Manual mode

Enablesrestricted accesstoall the parts
ofthe miniload stacker craneto carry out
maintenance and repair work.
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SAFETY
EQUIPMENT

Mecalux has equipped

its machines with
basicergonomicdesignsand
ther safety equipment
neededto perform

and maintenance operations
assimply

aspossible.

mecalux.cz

Aisle end safety

Hydraulic buffersare securelyfitted tothe
floorattheendsoftheaisle. The buffers
are calculated toabsorb the fullimpact
produced by the miniload stackercrane
when travellingatanominal speed.

Safety devices

m Emergencycircuit.

® Magnetothermicprotectionand
thermal probein motors.

m Currentlimitersforthe motors.

m Endstopsin hoisting,drivingand
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monitoring of speeds.

m Emergencystopareasataisle

ends.

m Traveland hoistmovementsare only
carried outwhentheforkandload are
correctly centred.

m Opticaldistance photocellstoconfirm
empty storage spaces.

m Differentdevicesallowsafeaccessto
theaisles.

Velocity control.




in-hand with demanding requirements
(in terms of functionality and frequency),
which can only be metwith the seamless
integration of each and every component
ofthe system.

Mecalux offers a conveyor system which
isscalabletothe needs of its usersand
adjustable forgrowth.




Types of conveyors

84

Technical features

Roller conveyors
Curvedrolleraccumulation conveyors
Continuousroller conveyors
Freerollerconveyors

Roller conveyors with delay lifting
Mixedroller belt transfer

Hinged conveyors

Booster conveyors
Launcherroller conveyors
Continuous beltconveyors
Oblique box transfer

Scales

Transfercars

Lifts

Picking stations

Special handling systems
Safetyfirst

Conveyordrive system
Transmission system

Types ofdrives
Conveyorcomponents
Morphology of conveyor systems

Transportunit

Transportunit
Working conditions

96

102

Box conveyor systems
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A continuous conveyor system for boxes
offersnumerous benefits, including:

m Reliability. Components which comprise
the conveyors havea proven trackrecord
andare highlyreliable.

m Low maintenance. The compactdesign
of allthe conveyors enables maintenance
workto be carried out easily.

m Lowoperational cost. The efficacy
offered by these systemsin
workenvironments hasavery positive
effectonthe ROl ofthe whole of the
installation.

m Scalability. Componentscanbe
configuredin many possible ways. Any of
the componentsof theinstallation can be
reused orexpanded.

m Durability. therobust systemis
designed towithstand high-performance
daily workflows.

m Ergonomics. The system features
allergonomic guidelines, facilitating
interactions of the machine with
the operator.Italso simplifies the
maintenance workintheinstallation.
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Transport units

The box transport systems developed by m Cardboad boxes of differentsizes and
Mecalux can handle several types of units all-purpose widths, which canadapttoa
andtransport bases. These can be either wide variety of weightsand sizes. These
plasticor cardboard. unitsdo notrequire any changesinthe

transportsystem.

Inaddition, they can be adapted to different
sized boxes accordingtothe use.

Box conveyor systems

m Standardsized boxes (Euroboxes).
Mecalux offersawide range of plastic
containertypes (see corresponding
catalogue).

mecalux.cz




CONVEYORSYSTEMS

84 Automated warehouses

The size of the load
unitsandtheirtransportbase,
togetherwith theirdimensions,
arethechieffactorsusedto
determine the best conveyor
system. Functionality, speed and
incline are also factors which help
todetermine the optimal type of
system for each application.

Contactlessrolleraccumulation
conveyor

2. Curvedrolleraccumulation

conveyor

3. Continuousroller

conveyor

4. Freerollerconveyor
5. Continuous beltconveyor

6. Rollerconveyorwithdelay

lifting

7. Double conveyorwith delay lifting




Rolleraccumulation
conveyors

These cantransferboxesinastraightline
withoutthem cominginto contact,and

canalso performaccumulationfunctions.
Theirrobust design guarantees their
reliability in all work situations.
Inall Mecalux conveyormodels, the tothe standard model. However, they
environmental conditions thatare canbeextended with theinstallation of g
describedinthe technical datatables refer suitable protective devices. &i
&
S
TECHNICAL DATA: Roller accumulation conveyors g
Transportunits Cardboard and plasticboxesandtrays S
Max. unitload weight 100kg :é
8. Rollerandbelttransfer Max.exterior width of conveyor 935mm
9. Switchandexit/entrance Max.boxwidth 600mm
conveyor Min.conveyorlength 450mm
10. Conveyor transfer car Max.conveyorlength 3,000mm
11. Lifts Min.boxlength (longitudinal direction) 150mm
12. Picking stations Max. boxlength (longitudinal direction) 800mm
Standardtransport height 570/750mm
Variable transportheight 350-3,000mm
Standard speeds 25/45/60m/min
Work conditions Maximum humidity: 70%

Ambienttemperature:0°Cto40°C
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>> TYPES OF CONVEYORS

Curvedrolleraccumulation
conveyors

[tisvery useful of have these curved
transportunits when drawing non-straight
flowlines or dealing with architectural or
structural obstacles.

Boxes can be moved while making
directionalchangesatvariousangles, with
standard curve configurations of 30°,45°,
60°,90°and 180°. These conveyors can be
combined witheach other.

TECHNICAL DATA: Curved roller accumulation conveyors

Transportunits

Max. unitload weight

Curveangle

Accumulationzone 30°/45°/60°/90°/180°
Max. exterior width of conveyor

Max. width for box

Min.boxlength (longitudinal direction)
Max.boxlength (longitudinal direction)
Standard transport heights

Variable transportheight

Standard speeds

Max.incline

Work conditions
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Cardboardand plasticboxesand trays
100kg

30°/45°/60°/90°/180°

0/1/1/2/4

735mm

600mm

225mm

600mm

570/750mm

350-3,000mm

25/45/60m/min

00

Maximum humidity: 70%
Ambienttemperature:0°Cto40°C

Continuousroller

conveyors
Usethesetomoveboxesina
straightlinewhenitis necessary
tohaveaconstantflow of goods,
andtheloadscanaccumulate by
contact.Italsoisasystem well suited
totransporting loads overlong
distancesorevenonaslightincline.

The continuousrollertransporter,
asopposed totheaccumulation
conveyor, functionswithasingle
motor that providesenough traction
tomaintainacontinuous flow of
loadsthatisoptimalfor covering
longdistancesatahigh flowrate.

TECHNICAL DATA: Continuous roller conveyors

Transportunits

Max.weightperlinear metre

Max. exteriorconveyorwidth

Max. width forbox
Min.conveyorlength
Max.conveyorlength

Min.boxlength (longitudinal direction)
Max.boxlength (longitudinal direction)
Standardtransportheights
Variabletransport height

Standard speeds

Max.incline

Work conditions

Cardboard and plasticboxesand trays
100kg/m

735mm

600mm

2,250mm

30,000mm

150mm

800mm

570/750mm

350-3,000mm

25/45/60m/min

60

Maximum humidity: 70%
Ambienttemperature:0°Cto40°C




Freeroller

conveyors

Thisisa system of motorless rollers, suited
togravity flow sections, dispatch areas, or
workstations.

T MECALUX

TECHNICAL DATA: Free roller conveyors

Transportunits

Max. unitload weight

Max. exterior width of conveyor

Max. width for box
Min.conveyorlength
Max.conveyorlength

Min.boxlength (longitudinal direction)
Max.boxlength (longitudinal direction)
Standardtransportheights
Variabletransport height

Max.incline

Work conditions

Roller conveyors with delay lifting
(LEE-LEC)

These are specially-designed conveyors
forcollectinganddelivering loads to
incoming and outgoing stations of stacker
cranerunautomated warehouses.

These conveyors comeintwo main types:

TECHNICAL DATA: Roller conveyors with delay lifting
Conveyor LEE

Transportunits

Max.unitload weight

Max. exterior width of conveyor
Max. width forbox
Max.conveyorlength
Max.loadlength

Standard transport height
Variabletransportheight
Speed

Working conditions

mecalux.cz

Cardboard and plasticboxesand trays
100kg

935mm

800mm

935mm

600mm

750mm

500-3,000mm

25m/min

Maximum humidity: 70%
Ambienttemperature:0°Cto40°C

Cardboard and plasticboxesandtrays
100kg
935mm
800mm
450mm
3,000mm
150mm
800mm
570/750mm
350-3,000mm
From4to8°

Maximum humidity: 70%
Ambienttemperature:0°Cto40°C

single-load and twin-load. They work
perfectly with the extraction systems of
standard Mecalux stacker cranes.

This system combinesaroller conveyor
and ahoistingassembly thatgivesthe
stacker crane's extractoraccesstheload
fromunderneath.

Conveyor LEC

Cardboard and plasticboxesand trays
2x50kg

1,352mm

600mm

502mm

400mm

750mm

590-3,000mm

25m/min

Maximum humidity: 70%
Ambienttemperature:0°Cto40°C
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>> TYPES OF CONVEYORS

Mixedrollerbelttransfers

most complex facility design.

Transportunits

Max.unitload weight

Max. exteriorconveyorwidth
Max.width of boxonrollers
Max.conveyorlength

Min.boxlength (longitudinal direction)
Max.boxlength (longitudinal direction)
Standard conveyor heights
Variabletransport height

Standard speeds

Max.incline

Work conditions

This unit offers high-performance solutions
tointersection problemsand adaptstothe

This system can change directions by 90°
and combinesafixed roller conveyorand
lifting belt conveyorarranged perpendicular
toeachother.Inaddition, itincorporates
ahingedbuffertoensure the boxes being

TECHNICAL DATA: Mixed roller / belt transfer

transferred stay perfectlyinline.

Accordingto thedistance the belt conveyor
must coverinonedirection, useeithera
symmetrical system (greatertransport
distancerequired) oranasymmetrical one
(shorterdistance required).

Cardboard and plasticboxesandtrays
100kg

736mm

600mm

838mm

300mm

800mm

570/750mm

400-3,000mm

25/45/60 m/min

00

Maximum humidity: 70%
Ambienttemperature:0°Cto40°C

Hinged conveyors

Thisitem canbeincorporatedinto
accumulation orfreeroller conveyor
systems. Itisdesignedtoletoperators or
forklifts pass through the conveyoron
thatlevel.

Asingle hinged conveyorisinstalled
whenonly people needtogetthrough.

Singlehinged
conveyor
forklifts are involved.

88 Automated warehouses

Double hinged conveyorsare used where

Doublehinged
conveyor



Booster conveyors
Thisconveyorisdesignedto change the
directioninwhich theloadistravelling
atagiven moment, easing the passage
of goodsand optimising cycle times.

Launcherroller
conveyors
Usethis systemto make a 90°
changeindirectioninwhichtheload
ispushed perpendicularlyatajunction,
aided byamotorisedroller.

Oneofitsadvantagesis the quick
returnoninvestmentwithout
having to sacrifice orderly, profitable
operations.

Thiscomponent provides great
flexibility for receiptand dispatch
functions.

mecalux.com
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Transportunits

Max. unitload weight

Max. exterior width of conveyor

Max. width for box
Min.conveyorlength
Max.conveyorlength

Min.boxlength (longitudinal direction)
Max.boxlength (longitudinal direction)
Standard conveyor heights
Variabletransportheight

Standard speeds

Max.incline

Work conditions

TECHNICAL DATA: Launcher roller conveyors

Transportunits

Max. unitload weight

Max. exterior conveyorwidth
Max. width for box
Max.conveyorlength
Boxlength

Standard conveyorheights
Variable transport height
Standard conveyor speeds
Max.incline

Work conditions

TECHNICAL DATA: Booster conveyors

Cardboardand plasticboxesand trays
50kg

735mm

600mm

675mm

1,050mm

225mm

600mm

570/750mm

350-3,000mm

25/45/60m/min

00

Maximum humidity: 70%
Ambienttemperature:0°Cto40°C

Cardboardand plasticboxesand trays
50kg

735mm

600mm

900 mm

400mm

570/750mm

350-3,000mm

25/45/60 m/min

Oo

Maximum humidity: 70%
Ambienttemperature:0°Cto40°C
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>> TYPES OF CONVEYORS

Continuous belt conveyors
Usethisunitto move boxesinastraight

when a uniform flow of unitloadsis required,
maintaining a constantdistance or position

betweenthem.

Itisalso suitable whentransportat speeds of
more than 60 m/minisrequired orwhenthe
surface contactbetween loadsandrollersis

insufficient.

90 Automated warehouses

line

TECHNICAL D : Continuous belt conveyors

Transportunits

Max. exterior width of conveyor

Max. width forbox
Min.conveyorlength
Max.conveyorlength

Min.boxlength (longitudinal direction)
Max.boxlength (longitudinal direction)
Standard conveyor heights

Variable transport height

Speeds

Max.incline

Work conditions

Cardboardand plasticboxesand trays
735mm
600mm
675mm

30,000mm

225mm

800mm

570/750mm

350-3,000mm

25/45/60m/min

40

Maximum humidity: 70%
Ambienttemperature:0°Cto40°C
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Oblique boxtransfer

Induction box transfer

Oblique box transfers TECHNICAL DATA: Oblique box transfers
Branches should beincludedonto 3 .

) ) Transportunits Cardboardand plasticboxesand trays
secondaryroutesorinduction lanesonto _
high-speed linesininstallationswherea Use OBl
large quantity of transport units are moved Max.unitload weight 50kg
around the system. The units from this Min-maxconveyorlength 1,650-1,935mm
group ofprod uctsarethe most useful Max. exterior width of conveyor 735mm
forfacilitating high-speed directional Standard conveyor heights 570/750 mm
changes. Non-standard conveyor heights (min.-max.) 350-3,000mm

Standard speeds 25/45/60m/min
Work conditions Maximum humidity: 70%

Ambienttemperature:0°Cto40°C

TECHNICAL DATA: Induction box transfers

Transportunits Cardboardand plasticboxes and trays
Use Induction transfer
Max. unitload weight 30-50kg
Max.conveyorlength 1,935mm
Max. exterior width of conveyor 735mm
Standard conveyorheights 570/750mm
Scales Non-standard conveyor height (min.-max.) 450-3,000mm
Standard speeds 25/45/60m/min
The main function of this conveyoristo — - —
) ) Work conditions Maximum humidity: 70%
ensure theload meets setinstallation Ambienttemperature:0°Ct040°C g
working conditions. Assuch, itisused to 9
monitor the maximum weight of the load %
beforeitisplacedin storage,orto prevent <]
excessve weight perbox ypeorfo e
operator handling. Transportunits Cardboardand plastic boxesand trays §
Max. unitload weight 100kg §
Min.conveyorlength 750mm

Max.conveyorlength 1,050 mm
Min.boxlength (longitudinal direction) 150mm
Max.boxlength (longitudinal direction) 800mm
Max. exterior width of conveyor 735mm
Max. width forbox 600 mm
Standard conveyor heights 570/750mm
Variable transportheight 350-3,000mm
Standard speeds 25/45/60m/min
Work conditions Maximum humidity: 70%

Ambienttemperature:0°Cto40°C

mecalux.cz




>> TYPES OF CONVEYORS

Transfercars

This non-continuous system for delivering Thesedevices provide agreatdeal
handled units to different receiving stations of flexibility in receiptand dispatch
canbeanimportant part of an operational operations.

environmentthatneedsavariety of
resourcesand where high functionality is not
anessential requirement. Another benefit
isthe quickreturnoninvestmentwithout
having toforego orderly and profitable
operations.

TECHNICAL DATA: Transfer cars

Transportunits Cardboard and plasticboxesandtrays
Use Horizontal transfer
Max.unitload weight 50kg
Max.load width 600mm
Max.loadlength 400mm
Max.load height* 420mm
Standard speed 60 m/min
Work conditions Maximum humidity: 70%

Ambienttemperature:0°Cto40°C

*ForMecaluxboxes
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Lifts

Lifts provide adesign solutionin cases
whenthefloorsortransitareasarelimited,
butthese areas stillmust be profitable. As
such,arange of liftsisavailable, capable

of distributing the units to differentlevels
both continuously or not, without affecting
operationsin theinstallation.

These devicesenabletheloadsto be moved
todifferentlevels of the installation.

mecalux.cz
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Non-continuouslifts

Theselifts orlower boxes vertically in circuits
with medium flows, connecting different
floorsandcirculation levels.

Continuousllifts

These vertical lifts allow continousliftingand
lowering of goodsin situations that require
highflowrates.

Itischaracterised by itslarge capacityand
ability tomoveloadsathigh speeds, thanks
toits continuous lifting operations.
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>> TYPES OF CONVEYORS

Picking stations
Operatorsinteract with the automated
system atthese stations. Goods stored
inthe warehouse are managed and
handled from these points,andalso
verified within the circuit of conveyors.

Theirergonomicdesign guarantees
quality load handlingand a safe
working environment.

Safetyisensured by the different
equipmentin the stations, minimising
health and safety hazardsforthe
operatorwhoisworking at the picking
station.
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Close-up of picking
stationtothe side ofthe
conveyorsystem

Close-up of apicking stationatthefront
ofasystemwithasingle workstation
and double extractionforks




Special handling systems

Mecalux offersarange of products for special

storage situations and projects with major
operational capacities.

These devicesinclude:

m Boxsorters

m Stackers

m Vertical lift modules
m Carousels

m Plasticboxfolders

Mecaluxintegrates these productsinto
complexlogistics systems for boxes,
accordingtotherequirements of each
installation.

mecalux.cz
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Safety first

Safety devices, similarto those required
in palletrackinstallations, may need
installing depending ontheresults of risk
analysis.

Metal mesh partitioning should be
installed whererequired, to prevent
operators from cominginto contact
hazardous, moving parts. The control
system stops the movementofthe
machines when the access doors open.

Thefollowingimages show different
solutions and adaptations,depending on
eachinstallation's specific requirements.

Box conveyor systems




TECHNICAL
FEATURES

Conveyordrive systems

Speeds

Depending onthe characteristics of the
unitbeingtransported, different speeds are
studied forthe drive movement. The speed is
directly related to the operational capacity of
the origin and destination points.

Operational power

Thefactors which determine the operational
power of a conveyor system's components
arethe weightofthe units being transported,
alongwith the differentfeaturesincludedin
theinstallation. Mecalux offersawide range
of drive mechanism options, which provide
solutionstoall the tasks needed for proper
in-warehouse operations.

Driverollers
Therollerhasamotorfittedinternallyand
ismechanically connected by means of
elastomeric beltstoagroup of rollers that
rotatein syncwith the motorisedroller.

96 Automated warehouses

Designed and developed by Mecalux, the systems
formoving lightloads are particularly suitable

forresponding to market demands, offering a quality,

low-maintenance product.

They are builtwith standard electricaland

mechanical components, which guarantee the

reliability and supply of spare parts.
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Transmission systems

The operationdevicesare chosenaccording
tothenature ofthe unitloadandthe
operation method of the conveyor system.
The systems can be:

m Driverollers

m Drivebelts

m Toothed belts

m Conveyorbelts

m Driveshaftsand chains

Driverollers

Thedriverollersare top quality and
canworkatagreatnumber of speed
and with differentloads.

Driverollers




Drive belts

Rollermovements are driven by a system
of drive belts, builtinto one side of the
conveyor'schassis.

Conveyor belts

Unitloads move asthe elastomeric belt
turns.The boxes are carried along the
frictionless conveyor belt system.

mecalux.cz
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Toothed belts
Highly-resistantlong-lasting toothed belts
areimplemented on mixed transfers with
crosswise movementsorrollers for boxes.
These are made fromhighly adherent
materials on the surface thatcomesin

contactwiththe load, while theinterior

surfaceisveryflexible.

Typesofdrives
Anumber of different types of drive
arecommonly usedin light conveyor
systems. Asynchronousenginesare a
good option for standard systemsand
havea proven trackrecord.

Box conveyor systems

The environmental and working
conditions also determine the selection
ofthe most suitable form of drive.

Drive units

Theturning movementof the beltsisrun by
the motorand the axle-pulley system, which
joinstotherestofthe conveyor'srollers.




>> TECHNICAL FEATURES

Conveyor components
Dependingonthe nature of the boxto be
transported and therole of the functional
unit, different conveyorcomponents can
be used forthe same conveyor system.

The mostcommon componentsinclude:

Roller with metal casing

Asastandard conveyor component, the
metal casing of therollercylinder givesitthe
adhesion needed to move handled unitsin
most situations.

Roller coatedin anti-slip

material

This systemisused when adhesion between
theunitloadandtherollerisrequired to
preventthe unitload from slipping.
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Rollerwith metal casing

Poly-V Belts (polyvinyl)

Polyvinylbelts are an alternative to O-ring
belts whenloads of more than 50 kg need
tobetransported, as this type offers better
tractionthanrollers.

Mecalux’s continuous conveyor systems
aredesigned by selecting the most suitable
components foreach situation. This main

design priority is used toachieve the

desired quality level.

Elastomericbelts

Auniversal system used to transport
unitswith uneven basesorwhichare
incompatible with any other conveyor
system.

High-adhesion elastomericbelt
Whenthetransportunitis usedto
climbslopesorathigh speedsandthe
transportability must be guaranteed,
the system usesa beltmade fromarough
ormore adherentmaterial.




Elastomericbeltforeasysliding

Whenmaking changesindirection with
certaintypes of elements, the handled

unitmustslide onits base. So, the system
requiresasurface which facilitates this task.
The solutionisabelt made froma highly-
resistant material, which permits easy sliding.

mecalux.cz

Morphology of conveyor systems
Conveyor levelness

Thelevelness of the conveyorrefers
totheinclinealongwhich theloadis
transported.

Height

Allconveyors have theirown support
structure, which allows them to be
height-adjustable and ergonomical to
facilitate operator tasks, as well as make
it possible toadjust transportlevels
betweenfloors.

Length

Differentheights can bebuilt,as needed.

Thisrefersto the maximum distance that
canbe covered with asingle conveyor
using the same drive mechanism.

Width

The widthisdirectly related to the size of
the transport unit.
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>> TECHNICAL FEATURES
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Distanceswithinaninstallation can be
covered by means of differentdevices
included within the group ofproducts
discussed here.

Mecalux offers a standard conveyor solution,
which coversallthe situations likely tooccur
inatypical workenvironment.

The use of drive mechanisms and presence-
detection systems by means of mechanical
oroptical detection devices enables the
boxestobe moved undercontrolled
conditionstothe desired positions.

mecalux.cz
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Allthe parts which make up these conveyors

areseamlessly integrated with the rest of
elementsoftheinstallation usetolightloads
within the warehouse.In many cases, they
arealsobuilt withintelligent systems fitted
inside them.

Box conveyor systems



Inautomated conveyor
systems, the container
ortransportunitplaysa
vitalrolein guaranteeing

the properfunctioning

and performance of the
installation.

TRANSPORTUNIT

Plastic containers (boxes) are often used
astransportunits. Metal containers are
alsousedtoalesserextent.In certain
circumstances, the goods are transported
intrays (metal or plastic), which replace

the standard container.lfthegoodsare
packaged, either definitively or temporarily,
inasufficiently strong cardboard box, this
canbeusedasthetransportunit.

The transport unit must fulfil a series

of characteristics, which permitsitto

be handled inautomated working
environments. Among these characteristics,
thefollowing should be noted:

€
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Smooth bottom

<

m Thecontactsurface mustbeflatand stable
with sufficient thicknessto guarantee no
more than 6 mm of deformationdue to
deflection.

m Theareaforthebarcode hastobeatleast
80 mm above the base of the transport
unit.

Reinforced

15 75 mm*

a <

y

o0
*Alongthe whole perimeter.

:

15.75mm*

m Thefunctionofthe photocells must be
guaranteed. Thelight beam mustnot pass
throughthe box. The use of transparent
containersor containers made of thin
mesh can cause detection problems.

m [fstacked unitsare beingtransported, they
must keep the same shape andform when

accelerating, deceleratingand changing
direction.




T MECALUX

m [fpossible, unitsshould nothave holesin
the base norinthefirst50 mm ofthe sides
tominimise damage to the belts from

leakage.

m Theplasticdeformation of the baseinthe
rackmustbenomorethan5mmandthe
elastic deformation no more than 10 mm.

m External maximumtolerance +/-2mm.
m |deally,foldable boxesshould have single

hinges, astheyare sturdierand more
stable.

TECHNICAL DATA: Mecalux Euro boxes

Model Height Width
CME 640x420 420 600
640x320 320 600
640x240 240 600
640x170 170 600
640x120 120 600
CME 640x420 420 600
enforeed  640x320 320 600
640x240 240 600
640x170 170 600
640x120 120 600

mecalux.cz
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The generaltable foreach systemindicates
the sizesand weight of the unitload
transported.

Mecalux has developed its own range of
plasticboxestoimprove thereliability of the
box conveyor systemsandreduce problems
with certain container types. Boxes have
beendesignedinaccordance with Eurobox
regulationsand comply with the mechanical
requirements forintensive use in Mecalux’s
conveyorand storage systems. Available
modelsare showninthetable below.

Length G F P1 P2
400 568.5 368.5 417 -
400 568.5 368.5 317 -
400 568.5 3685 237 -
400 568.5 3685 167 -
400 568.5 3685 117 =
400 568.5 368.5 - 400
400 568.5 368.5 - 300
400 568.5 368.5 - 220
400 568.5 368.5 - 150
400 568.5 368.5 - 100

Dimensionsinmm

Working conditions

Temperature

Standard material handling systemscan

be operatedinarange oftemperatures.
Mecalux conveyorcomponentsare
designed towork between-30°Cand +40°C.

Humidity

Therelative humidity in the working
environmentcan create a need foradditional
mechanical and electrical protection
systemsin theinstallation. Forinstance,
moving transportunits may require lower
handling speeds,inaddition to other
specially protected devices.
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The primary objective of this computer systemis to
control, coordinateand manage all the processes
carried outin the warehouse, from the information
received from the customer’s ERP to controlling each
movementdone by the mechanical and electrical
devices.The system, in effect, is the brain upon which
decisionsandreactions depend.






Mecalux,aware of the demanding
requirements of the computerapplications
runinitsinstallations, has setup a Software
Development Centre staffed by ateam of
top-notch professionals who havein-depth
knowledge and a broad experience with
the best platforms for developing code and
programming.

Allthe developmentwork carried out
aboutinformation systems forautomated

solutions meets the following requirements:

m Software development following the
latesttechnological standards, using
powerfuland internationally recognised
databasesand programminglanguages.
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m Scalable systemsenableaninstallation's
functionsand number of usersto be
increased without havingtoalter previous
configurations.

m Centralised configuration systems
makeitpossibletochangeand/orreplace
hardware elements withoutrisking data
andinformation.

m Safe communication systemsthrough
the use of encoded transmission data,
passwords, audits, etc.

m Hotdatabasebackupsallowthe
machines to continue working without
reducing the security ofinformation.
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m Applicationsdesigned tobe
easily updatable throughout the life of the
product, thanks to a system of compatible
versions.

m Onlineaccessibility enablesremote
connectionstoreceive helpfroma
Mecalux supportteam when situations
require guidance from technical experts.
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Mecalux has asupport service department,
which deals with teleserviceandremote
maintenance workto provide high-

quality service and proper supervision - ' | I‘ﬁ‘ 'J' / £
of the differentinstallations. Ateam of [ i - | )
professionalsisavailable 7 days a week, g e [ H - J ; 1 "J F ETFTTE

24 hoursaday, 365 daysayear,to carefully
assistthe operationsineach warehouse and
achieve maximum performance levels.

Throughinvestments made to develop
information technologies, Mecalux can offer
apackage of easy deployment software
solutions, which ensure the system
functions smoothly from outset.

This package of software solutions for
logisticsinstallationsincludes two essential
applications:

m Controlsoftware: for controlling
machinery.

m Managementsoftware:forrunning = T =
operationsininstallations.

Computer systems
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CONTROLSOFTWARE

(GALILEO)

Functions

The basicfunction of the Galileo control
software package designed by Mecaluxisto
manage the electromechanical devicesin
theinstallations which transportand store
goods, following the instructions received
fromthe warehouse's management
software.

The control software performs the following

108 Automated warehouses

tasksto carry out these functions:

m Displayingand auditing the status of the
different componentsin theinstallation,
aswellasmanaging breakdownsand
alarms.

m Controlling the different
electromechanical elementsin the
installation,applying the optimal control
algorithmsineach case.

m Coordinationand communication
between the different control sub-
systemsand thetop level of management
(WMS).

To simplify parameter

configurationand start-
up processes of the
installations, Mecalux
has developeda control
software solution for
programming totally
standard computer bots
based oninternationally
recognised technological
platforms.

Architecture

The control system has been developedas
perthe lateststandardsin hardware and
software.

Theapplicationisdivided into threelevels:

m Userservicelayer.Thislevelincludes
theapplication which deals withthe
userinterfaceandis connected tothe
warehouse services layer.




m Warehouseservicelayer. Thislevel
contains thedistributed objects for
theencapsulation of the programme’s
functionality,including all of the logic
foreach package.Redundant systems
areincorporatedtoensure adequate
operationin fail-safe mode, wheneverthe
installed hardware permits.

m Dataservicelayer. Thislevel deals
with the acquisition of datafrom
theinstallation throughdirect
communication withthe PCorthe PLC
cards.

mecalux.cz
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Software Solutions

Communications

Thanks tothisarchitecture, the control
system formsacomprehensive application,
which canworkbothinaPCand PLC
environment.In eithercase, the periphery
devicesand sensors

distributed throughout theinstallation
mustbe connected toastandard fieldbus
(datatransmission system),allowingall the
components under control to be monitored.

Thefieldbusused by Mecaluxalways
correspondstothe global market standard,
thus guaranteeing availability of compatible
productsand componentsfrom other
international manufacturers.

The communication between the control
software and the management software is

established natively by TCP/IP comunication.

Stationsandroutesare definedinthe
interface. Astationis understood as those
parts of the installationin which

aroute startsorends. Stationsarealso
positionsintheinstallation that collect
information on the flow of goods.

Toutesareall the possible paths that connect
the different stations together.
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EASYWMS WAREHOUSE MANAGEMENT

SYSTEM

110 Automated warehouses

Functions of Easy WMS
The managementsoftware, the unit which

integrates storage and distribution systems,

consists of aset of computerapplications,
whichinteract with each other by means
ofinformation exchange mechanismsand
communication protocols. Together with
the ERP (Enterprise Resource Planning)
system, the WMS managesand governs
allthe operationswhich take placeinthe
warehouse.

Host
(ERP)

Interface

Easy WMS

Easy WMS Gateway

PCorPLCcontrol system

Mecalux’s warehouse
management software, has
been developedtoallow

forscalableinstallation,
depending onthelogistical
complexity of the warehouse

whereitwill be used.Itismade
up of six presetlevels, ranging
from zero possible software
customisations, up to certain
adaptations which can be
made tothe WMS.

The pyramid architecture of Easy WMS,
organisedin different managementlayers,
isaway of defining the responsibilities

and competencies of a software package
that coexists withany ERP. Thus, the
incompatibility of the Easy WMS system is
minimaland the endresultis optimal thanks
tothe software’s versatility.

Inthe controland managementhierarchy,
Easy WMSislocatedimmediately below a
company's ERP from whichitreceives direct
ordersforthe operationsit must carried

out (anticipated inputs, orders to dispatch,
etc.).Inturn, Easy WMSreturnsdirect
information onthe result of the operations
(actual quantitiesreceived, stocklevels,
incidents, etc.),avoiding intermediate layers
of communicationand reducing possible
errorsindata transmissions.
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>> WAREHOUSE MANAGEMENT SOFTWARE

Easy WMS functionalities

Easy WMS offers awide variety of capabilities,
allowing you to work efficiently with each
processandin every area of the warehouse.

Thefunctionalitiesare detailed as perthe
following central operation blocks:

m Dispatches(goodsleaving the
warehouse, managing picking operations,
shipping of goods, etc.).

m Receipts (entry of goods, unloading
plans, returns, etc.).

m Storage (placementof goodsonracks,
m Automatedtransportsystem (station

managementin the system, gauge error
control, etc.).

restocking, recording movements, etc.)

m Control (stockmanagement, rotationand

relocation of items, report creation, etc.).
m Tools (reportdesigner,label delivery,

generic queries, consolidations, etc.).

=>»  EASY WMS: RECEipt functionalities

Entry orders

- Thesystemallows the entry ordersto be received byacommunicationinterface. These entry ordersare the equivalent

to purchase orders or planned material entries (returns, third-party entries, etc.). They can contain data on the specific
containerswhicharetobe placedin the system (ASN) or data on quantities of material by SKU type.

Unloading plans

- Thesystemallowsunloading to be planned by timeslots.

- Thesystemletsyou printcompliance reports with graphsto clearly see the delivery's degree of fulfillment by the hauler

orsupplier.

- Receiptofgoodswithouta priorentry order.

- Creation ofany number of receipts associated withan entry order.
- Rectification of expected quantities due to excess orfaulty goods.
- Carryoutreceiptoperations viaaradiofrequency device, if needed.

Receipts

- Confirmthedelivery note'sinformation to preventerrors.
- Createnewarticles, ifthey donotexistin the system.
- Createnew presentationsand palletise goods, if needed.

Capture
logistics data

- Controlbatches, serial numbers or expiry dates during the receipt of items with these required logistics attributes.
- Controltemperatureand weightduring thereceipt ofitems with these required logistics attributes.

- Controlthe ownerofthegoods.

Reception - Printreceiptreports (both standard and custom).
of documents - Printdiscrepancy reportsto show possible disparities between the material received and expected.
Barcode - Printlabelsforstorage units (both standard and custom).
labelling - Printproductlabels (both standard and custom).
- Managementof practically all label printers available on the market.
Finalise - Closereceiptordersandtheassociated receipts manually.
receipts - Cancelreceiptsto partially closereceiptorders.
- Closereceiptordersandtheassociated receipts fromwithin the management system (ERP).
Production - Recognise production containers.

entries - Cross-docking of containersto send directly to dispatch.
- Containersize control (height, spaces, runners).
- Manageentriessenttoreconditioningstations.
- Communicateactivation of goodsinthe ERP.

Returns - Manualregisterofreturns.
- Registerreturnsassociated withanentry order.

- Handle containersandtheirlocationaccording tothe establishedrules.

- Automatic message sent tothe ERP with the received material.
- Automaticmessage sent to the ERP with the located material.

Communication
with host
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=)  EASY WMS: STORAGE functionalities

Location rules - Locationfollowingasetofrules. These can be defined to apply the following criteria:
manager - Searchbyareaanddimensions.

- Byproductand/orpresentation.

- Bysupplier.

- Byowner.

- Byproductrotation.

- By condition of materials.
- Byweight.

- Byhazardlevel of product.
- Bycontainertype.

- Bytemperature.
- Byproducttype.
Location - Managementoftheroutestothe storagelocation to optimise operator movements on the way to the destination.
manager - Theoperatorcan manually change the location suggested by the system.
Cross-docking - Dispatchstockdirectlyfromtheincoming dock, withoutgoing through storage.
Tracking - Recordsall movements made with stock,and the storage units, providing total traceability within the warehouse, from

whenthey enterthe warehouse until dispatch.

Automated - Thesystemisabletoreorganise storage unitsinaisles using task programming during atimerange, orduring
defragmenting dipsinproduction.
Re-stocking - Manualre-stocking.

- Automatedrestockingin picking locations, to ensure thatstockisalwaysavailable.
Manual stock - Association of certain stock to a customer. This stock will only be used to serve that specified customer.
reserves - Association of certain stock toadispatch order. This stock will only be used tofulfil this order.
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>> WAREHOUSE MANAGEMENT SOFTWARE

=)  EASY WMS: STOCK CONTROL functionalities

Display of warehouse - Agraphictoolisavailable defineand change stockstatusesand locations,as well asreserve and blocklocations.
and stock

Dynamic rotation - Rotation calculationsforeach item within set dates, which can be selected by the user.

management - Creation ofareportwith suggested changes to SKU rotation.

- Generation of stockre-location tasks based on the changesin product rotationand otherlocationrules.

Recounts - Basedon:
- Productorwarehouse owner.
- Product.
- Storageunit.
- Batch.
- Serialnumber.
- Aisle.
- Storagearea.
- Warehouse coordinaterange.

Lost & Found location - Virtuallocationavailable to manage problematicstock.
management

=)  EASY WMS: DISPATCH functionalities

Dispatch orders - Dispatchordersarereceived viaacommunicationsinterface,and are equivalentto sales orexitorders.

Dispatch planning Thesystemallows unloading tobe plannedintimeslots.
- Printcompliance reports with graphs to show the degree of fulfillment.
- Printcustomreports.

Re-stocking - Automatedre-stockingin pickinglocations.
- Manualre-stocking.
- Manualre-stocking using RF devices.

Exit of goods - Manage goodsleaving the warehouse with the following characteristics:
- Manage shippingroutes (transportation).
- Managefull palletsleaving the warehouse.
- Managefull palletsleaving the warehouse, ordered by line.

Management of - Pickingusingradiofrequency terminals oratafixed station witha PC.
picking operations - Management of differentitem presentations.
- Stackermanagement.

- Container-clientmanagementand management of container-clientreturnsto the warehouse (pre-planned).

Pick-to-light / - Managementof PTLdevicesto carry out picking operations.
Put-to-light
Loading lorries - Thesystem controlstheloading of the goods contained in each orderto the assigned lorry, to avoid mistakes.

- Shippingroute management.

Dispatch - Delivery notes perorderorpergroup of orders.
documentation - Discrepancyreports between ordered and served goods.
- Packinglist percontainer.
- Reportofdispatch compositionto unpackorders manually.
- Relationship between containers, SKUsand ordersloaded onalorry.
- Creation of customreports.

Labelling goods - Standard orcustomlabelling of containers.
- Standard or custom labelling of products.

Communication - Automated message aboutdispatched goodsto the company’s managementsystem.
with ERP - Automated message aboutgoodsloaded ontothe deliveryvehicle.
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=>  EASY WMS: AUTOMATED TRANSPORT SYSTEM functionalities

Stacker crane - Optimisation of stacker crane movements.
management - Managementof stacker crane movements for cranes with more than one extractorand different depths, guaranteeing
the maximum number of cycles.

Station - Possibility of managing blocks and basicoperational changesin the system’s stations.

management

Gauge error - Visualdisplay of errors.

control - Possibility of resolving problemswhen reading labels, printing of reports and statistic of gauge errors.

=)  EASY WMS: TOOL functionalities

Equipment - Managethenumberandtype of equipmentthatcan workatany giventimein the differentareas
management oraisles.

Report designer - Systemhasagraphicreportdesignerthatcanbeadaptedtosuitany need.

Label designer - Systemhasalabel designerthatallows the customertoadjustformats to meettheirrequirements.
Safety - Managementofusersand groupstoensuresafeaccess.

General queries - Awidevariety of genericqueriesandreports thatcan be adapted to suitthe needs of each customer.
Navigation - Accessdifferentlevels ofinformationfromasingle screen.

Handling - Thesystemis controlled using aradiofrequency terminal, afixed station with PCor paperwork.
Control panel - Differentwarehouse parameters measuredinreal-time.

%)
IS
()
-
@
P
)
S
[
=
>
o
IS
o
O




PTLAND RADIOFREQUENCY DEVICES

Pick-to-light/Put-to-light
Architecture

The systemis made up of devices known as
tags, whichare connectedtoacontroller.
Thiscontrollerisconnected by an Ethernet
networktoaPC, whichmanages these tags.

The systemworks approximately asshownin
thisdiagram:

DATABASE

WMS mainserver
PTLmoduleup to 500 PTL

Pick-to-lightoperations

This system basically consists of a series of
display devices, whichare connected to
anindustrial PCin whichthe applicationis
located. The extraction orders are sent from
the WMStothedisplaysfittedin theracking,
sothe operatoralways knows the quantity
of unitsto be extracted and where they are
located.

Some of the functions described
inthetablesforthe different
levels require highly-specific

technological solutions. These
include:
pick-to-light/put-to-light
functionsincludedinthe
dispatchesblock, and the use
of radiofrequency in warehouse
operations.

Oncethejobisfinished, the operator must
validate the order by pressing a buttonon

the side of the display panel,orcorrect the
stock, ifthereis notenough material.

The system eliminates paper-based listsand
canbefittedonany type of racking.
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Put-to-light operations

Thisoperation isthe opposite of the pick-
to-lightsystem.In otherwords, the items
aretakeninbatchesfrom the warehouse,
andare transported to the position of the
operator.As soon as the goods are collected,
the operator must scanone of the articles
oridentify the cartin which the materialis
delivered.

Allthelocationswherethe scanned articles
aretobedeposited automatically appear
ontheilluminateddisplay,indicating the
quantity to be depositedin each position.
The operatorplacesthearticle where
instructed,and presses the display to
confirmtheaction. Assoonasthisisdone,
thedisplayedinstruction disappears.

Radiofrequency (RF) devices
Radiofrequency devicesare connected
directly tothe Easy WMS data server, asifit
were astandard ethernet connection. This
allowsalltheterminalstobeintegrated
inthe managementnetwork, enabling
the operationto be performed by
radiofrequency from different terminal
modelsatthe sametime.

Thearchitecture of theradiofrequency
systemintegratedin the Mecalux WMSis
shownin thefollowing diagram:
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Moduleforintegrating external
systems

On certain occasions, the logistics solution
developedforthe customer’'s needs requires
theintegration of specific closed systems
thathave notbeen manufactured or
supplied by Mecalux.

Easy WMSincorporates a special module,
which enablesinteraction with these
products to notlimit this type of installation.

Theseinclude:

m Loading/unloading oflorries.
m Automated guided vehicles.
m Sorters.

m Other.
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Visit mecalux.cz for more information.
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T MECALUX

For more information, visit our website: mecalux.cz
or email: praha@mecalux.com

MECALUX CESKA REPUBLIKA, S.R.O.
PRAHA
tel.: (+420) 222 524 240
Jankovcova 1595/14- 17000 Praha7

Mecalux ma zastoupeni ve vice nez 70 zemich celého svéta

Zastoupeni: Argentina - Belgie - Brazilie - Cesko - Chile - Francie - Itdlie - Kanada - Kolumbie - Mexiko - Némecko
Nizozemi - Peru - Polsko - Portugalsko - Slovensko - Spanélsko - Spojené Kralovstvi - Turecko - Uruguay - USA






