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Abstract

This bachelor thesis focuses on the design and implementation of a new conveyor system in-
tended to streamline material handling processes by combining collecting and transporting
functions into a single, unified line. Conducted in collaboration with an industrial automation
company, the project addresses common challenges in automated environments, such as limited
space, mechanical complexity, and system ine [ciehcy. The goal was to replace a traditional
two-line setup with a more compact, energy-e [cieht, and easily maintainable solution without
compromising operational performance.

The development process relied on modular design principles and incorporated both standard
and custom-made components, including redesigned brackets and driving dogs. A test rig
was constructed to evaluate dilerent prototypes under realistic conditions, enabling iterative
improvement and informed decision-making. Particular attention was given to mechanical
reliability, adaptability to existing infrastructure, and minimizing the number of motors and
moving parts.

The final system demonstrated improved spatial e Lciehcy, reduced maintenance needs, and
smoother integration with automated workflows. This work shows how targeted mechanical
redesign can enhance the performance and sustainability of conveyor-based systems in industrial
applications and serves as a model for future innovations in automated material transport.

Keywords: Conveyor system, Automation, Mechanical design, Driving dog, Hanger transport,
Modular design, Sustainability
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1

Introduction

This chapterpresents the problem statement and outlines the scope of the thesis, which centers
on enhancing automation processes within industrial environments.

1.1 Background

JENSEN AB is originally a Danish company that mainly sells automatic conveyer rail systems.
These systems are mostly used for customers that handle a lot of clothes such as hospitals and
hotels. They facilitate the overall process, everything from washing and cleaning to folding and
sorting [1]. They tailor made systems to each customer. In some JENSEN sorting systems, as
Figure 1.1 shows, they use a specific straight collecting conveyor that is used to collect hangers
from several sorting rails. This particular sorting system is connected to a transporting conveyor
called SXA conveyor.

Figure 1.1: Existing system at JENSEN~s lab

The SXA conveyor is shown to the right in Figure 1.1. It comprises the S and X profiles
and its main characteristic is the ability to transport hangers on a single device while also
gaining height. It can be vertically and horizontally bent to reach a higher position to, for
instance, recirculate the hangers to the sorting rails again. The capacity is 10,000 hangers/h
but the interface between the straight collecting conveyor and the SXA transporter needs space.
One would need to lower the SXA transporter due to the hangers needing to slide down and
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1. Introduction

then getting caught by the driving dogs, this implies that the length of the interface could be
shortened and reduce the time for the hangers to circulate the system.

Optimizing these conveyor systems isn’t just about improving throughput. It also helps reduce
manual intervention in garment handling, cutting down on repetitive, labor intensive tasks. In
addition, enhancing energy e Lciehcy and reducing the spatial footprint of conveyor systems is
in line with both operational goals and sustainability objectives.

1.2 Aim

The goal of this thesis is to evaluate whether a single conveyor system can e Lciehtly replace the
collecting and transporting conveyor line, including curves and bends, while optimizing space,
reducing transportation time, and maintaining the overall capacity. Additionally, the system
should minimize the number of motors required, reducing the total distance and environmental
impact.

1.3 Contribution

The main part of the thesis is to investigate how the switch is made as well as how it com-
pares with the existing collecting and transporting conveyor lines. To achieve this, several
design iterations of new driving dogs and conveyor layouts were developed, prototyped using
3D printing, and tested on a test station. The final system successfully combined the collecting
and transporting functions into a single continuous line, reducing the number of parts needed
and shortening the total conveyor length. This resulted in lower energy usage and simpler
maintenance, while maintaining compatibility with existing JENSEN components.

Within this defined scope, the following key questions are addressed:

< How will the new driving dogs look like and function?

= What will the new collecting and transporting conveyor look like, how will it function
and whats its capacity?

<« Can this new conveyor be implemented in other systems?

1.4 Challenges

Limitations have been set from JENSEN to specify the scope. The new conveyor line needs to
be able to operate with a switch. A switch is used to redirect the hangers from one conveyor
line to another. Secondly, the new conveyor line would benefit from being made up of as many
JENSEN parts, considering the time and financial limitations. Lastly, the new conveyor line
needs to be compatible with JENSEN"s other systems. To facilitate this new line it needs to
follow these instructions:

= Software — The design of the new components, including the conveyor line, will rely on
JENSEN’s in-house software parts.

= Durability and Sustainability — JENSEN provides specific standards for material selection
during prototype development. This project does not evaluate or question the durability
or sustainability of the chosen materials, as these were predetermined by JENSEN.

= Hangers - JENSEN uses two types of hangers, both standard across its systems. To ensure
the new conveyor can be integrated with existing systems, it must be designed around
these two hanger types.



2

Theoretical frame of reference

This chapter presents the theoretical frame of reference for the report. It introduces the key
parts, models, and programs that form the foundation of the analysis. Each section explains a
specific part that is central to the study. Together, these elements provide the structure and
background necessary to understand the research topic and support the findings and discussions
of the report.

2.1 Description of parts

A new conveyor line is going to be implemented and this section of the report will describe and
give insight to all of the contributing parts that are going to be evaluated in this new collecting
and transporting conveyor.

2.1.1 Asynchronous motor

To power the system, an asynchronous motor is connected to a 400 V three-phase supply.
The asynchronous motor, also known as induction motor, is a type of AC motor. The rotor
consists of a cage rotor structure, made up by conductive bars and short-circuit rings, instead of
magnetic poles. Rotation occurs through electromagnetic induction from the rotating magnetic
field of the stator, with a slight slip relative to the grid frequency. In this project, four-pole
induction motors are used [2].

Described by ABB, AC motors can be controlled by a frequency converter. To deliver torque
and the required rotational speed, the motor must be supplied with the matching amount of
electric power [3].

According to JENSEN, 78 Hz is often the maximum frequency used in their systems where
induction motors with nominal frequency at 50 Hz are used. Nord Drivesystems describes
something similar, above 60 Hz, the inverter hits its voltage limit, so the motor’s overload
capacity drops sharply. By about 90 Hz, it falls below 150% of rated torque, which may not be
enough for peak loads. This emphasizes why 78 Hz is reasonable, see Eq. 1 [4].

fmax = 1.56 x fbase = 1.56 x 50 HZ = 78 HZ (Eq. 1)

The motors at JENSEN are also equipped with gears, allowing the frequency to be increased
thereby raising the rotational rate so that the systems can operate at higher speed.

2.1.2 Metricon Metristore

The Metricon Metristore, as Figure 2.1 shows, is a one-directional conveyor system designed
to transport 4-5 mm hangers, with or without garments, directly on a chain [1]. It is part of
the existing system used in JENSEN’s lab for collecting garments. Commonly used within the
Metricon system, it serves as a storage rail, sorting rail, or collection conveyor. The chain runs

3



2. Theoretical frame of reference

smoothly on a durable, low-friction HD plastic lining supported by robust aluminum profiles.
The Metristore is available exclusively in straight-line configurations.

Figure 2.1: Detailed 3D modell of the Metristore Collecting conveyor [1]

2.1.3 Metricon U-Line

The Metricon U-Line, as Figure 2.2 shows, is a highly versatile conveyor system designed to
transport all types of hangers, with or without garments. Ideal for collecting and distributing
items, it features a fixed-pitch chain with drive-dogs running inside an anodised aluminium
profile lined with low-friction synthetic material. While accumulation is not possible, the U-
Line o [erk exceptional flexibility with both horizontal and vertical curves, and supports multiple
loading and unloading points on one side. It accommodates left- or right-hand hanger hook
orientations for seamless integration into various workflows.

N

Figure 2.2: Detailed 3D modell of the Metricon U-line [1]

2.1.4 Metricon X-Profile

The Metricon X-Profile, shown in Figure 2.3, is an aluminum rail system with low-friction
inserts, used for sliding or storage. It can be angled or bent to suit di [Lerknt hangers, garments,
or installation needs.

2.1.5 Metricon I-Profile

The Metricon I-Profile is a steel rail system with a low-friction insert, used for sliding in sorting
systems. It can be angled or bent to match various hanger types och even loading devices. See
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2. Theoretical frame of reference

Figure 2.3: Detailed 3D modell of an X-profile [1]

Figure 2.4.

Figure 2.4: Detailed 3D modell I-profile [1]

2.1.6 Metricon flexiload

The Metricon Flexiload is a loading device that transfers the hangers onto any Metricon con-
veyor line or collector from one side, according to the direction of the conveyor. It works with all
types of hangers, with or without garments, across various applications. The Metricon Flexiload
is seen in Figure 2.5

2.1.7 Metricon Turning Unit SXA

The Metricon turning unit , seen in Figure 2.6, is commonly used at the start of the SXA line
conveyor. It is built with di[erent gears to turn the chain around until the end of the system.

2.1.8 Metricon Drive Unit SXA

The drive unit is the motor for the SXA rail system. It drives the chain with its built-in gears
around the whole conveyor with its induction motor. Figure 2.7, represent the drive unit.

2.1.9 SXA and SXM

The SXA and SXM conveyors are built the exaxt same, both of them are flexible drive and
accumulation conveyors, built with two aluminum profiles: the lower Metricon X sliding rail
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2. Theoretical frame of reference

Figure 2.6: Detailed 3D modell of an SXA turning unit [1]

and an upper S low-friction track for a chain with drive dogs. They support horizontal and
vertical curves and allow hanger accumulation when a stop is installed. They handle all types
of hangers, with or without garments. The main di[erence between these two is the driving
dogs. The SXA driving dog picks one hanger each time with a capacity of 10,000 hangers per
hour. The SXM could pick up several hangers with each driving dog with a capacity of up to
35,000 hangers per hour. These two conveyors can also be bent up to 60 degrees according to

JENSEN'’s standards.

2.1.10 Fastfix

The part that holds the driving dogs together is called a fastfix and it is directly fixed to the
chain. All JENSEN other driving dogs are designed to fit and work with the fastfix. All the
driving dogs need to be able to lock on the fastfix to ensure that they stay on the chain. But
before the fastfix JENSEN fixed the driving dogs permanently. It was inconvenient due to the
inability to reuse the chain.

2.1.11 Chain

The project utilizes a roller chain for power transmission. Therefore, it is important to under-
stand the mechanism behind it. The chain experiences variable loads as it wraps around the
sprocket, in the drive unit. Power is transmitted only through the load strand, where the chain
is pulled by the sprocket. The chain is unloaded when moving in the slack strand, which is on
the other side of the drive sprocket where the chain disengages from the sprocket, see Figure
29.

If the tension of the chain is insu [cieht, the angle through which the chain engages the sprockets
is reduced. This can result in the chain jumping over some teeth of the sprocket and timing
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2. Theoretical frame of reference

Figure 2.7: Detailed 3D modell of an SXA drive unit [1]

Figure 2.8: Detailed 3D modell of the fastfix fixed to a chain [1]

deviations can occur. In addition, it can increase wear and even breakage. Conversely, if the
chain has excessive tension, friction arises and leads to wear on the chain, the sprockets, and
other machine components.

2.1.12 Lobster hanger

The Lobster hanger, see Figure 2.10 is one of two hangers used in JENSEN’s systems. It is a
robust and heavy-duty hanger designed for greater durability.

2.1.13 Thin wire hanger

The thin wire hanger is the more commonly used of the two. Although it is not as convenient
or durable as the Lobster Hanger, JENSEN continues to support it because some customers
still use them. Figure 2.11 shows the hanger in detail.

2.2 Current system

JENSEN"s systems consist of many components, like pieces of a puzzle. Each customer needs
a dilerknt combination, tailored to factors like time, space, cost, and specific requirements.
To address the main issue with the new conveyor system, a large setup is not necessary. The
system to be improved, shown in Figure 2.12, is located at JENSEN’s lab.

The overall system consists of two subsystems, sorting and transporting. Each system is
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2. Theoretical frame of reference

Figure 2.9: The chain wrapped around the sprocket

Figure 2.10: Detailed 3D modell of the lobster hanger [1]

driven by separate induction motors. The control logic is built entirely on structured text
Programmable Logic Controller (PLC) programming combined with C programming. To un-
derstand the sequence of the program, see the ow chart of the current system in Figure 2.13.
There are di erent types of owchart, and the type that is used in this project is a Basic Process
Flowchart [6]. The symbols in the ow chart represent di erent actions or steps in the process,
seen in the upper right corner in Figure 2.13.

The subsystems interact in the following way. Hangers enter the sorting system from an external
system where the garments features as color, size, typ excreta, are encoded on the bar code of
the hanger. A photo cell scans the bar code determines its sorting path and required number of
passes through the system. The sorting rails have several stops with release functions, that is
time based. For example, the rst stop holds 60 hangers and drops 1-6 hangers to the next stop
that releases 1-4 hangers, and dispensing 1-3 to the collecting line via the Flexiload. There is
also a sensor that detects when the hangers have been released from the stopper. This sensor
Is only present at this speci ¢ point, as it primarily uses thin wire hangers, which often tangle.

The collecting line consists of a straight conveyor with only a chain and no drive dogs, called
Metristore. The hangers are transported to an SXA line turning unit with a crash sensor to

8
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