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Abstract: Due to the small and strictly organized space of a train car, the internal dimensions offer limited possibilities to redesign and 

extend the luggage storage space in order to accommodate a larger baggage. In order to have easy access and to be user friendly, the aim of 

this paper is to design an external baggage storage system for passenger trains. The system proposed, has a chain transmission and it is 

designed to accommodate the biggest size luggage commercially available. 
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1. Introduction 

Railway passenger transport ensures the movement of 

passengers and their luggage, with a higher degree of safety. It is 

done day and night and is carried out in a predefined schedule 

system. This study is focused on an innovative luggage storage 

system which can be a new direction for the railway industry, 

applicable to other means of public transport. A solution to rethink 

the luggage storage inside the wagon is presented in this paper. The 

possibility of relocating the space storage outside of the wagon, 

refers to the development of a modular design.  This can solve the 

deficiencies of storage spaces without affecting the operation of the 

train and without making important structural changes to the 

wagons. 

An analysis has been done based on passanger-baggage 

relationship on how to use the luggage storage space. Depending of 

the nature of the goods transported by passengers, the design of the 

wagon and the storage space has its limits.  

2. Innovative luggage storage system description 

The basic problems faced by the passanger while carrying a 

luggage inside and outside the train are the following [1] : low or 

non-existent storage space (number and size of luggages, placing 

luggage under the seat) (figure 1a); climbing and descending on 

stairs with hand luggage [2]; difficulty to perform  basic movements 

inside the wagon with the luggage in the hand  due to width aisle of 

only 60 cm (figure 1b)[3]; the lack of an adequate security system; 

the presence of many pieces of luggage in the interior reduces 

movement (figure 1b); damage of luggages due to inappropriate 

transport (figure 2a) and to inappropriately handled (figure 2 b). 

  
(a) (b) 

Fig. 1 a) the aisle from passenger wagon; b) inappropriate storage space 

for luggage 

  
(a) (b) 

Fig. 2 a) damaged wheel; b) damaged plastic luggage 

 

Rail infrastructure is regulated by rigid safety requirements and 

European standards. Due to this fact, this paper proposes two 

solutions for extended luggage storage without altering the wagon 

configuration. The first solution is a module that can be attached to 

the wagon (Figure 3a). The second one, is placing the module in 

another wagon especially designed only for luggage (figure 3b). 

  
(a) (b) 

Fig. 3 a) modulus that can be attached; b) wagon especially designed only 

for luggage 

          In order to devise a new storage system an algorithm was 

developed to take into account all variables (figure 4). 

 
Fig. 4 Algorithm for designing a new luggage storage system 

 

The analysis of the interior of the wagons and the general 

configuration of the train leads to an optimal solution to place the 

storage system modulus outside of the wagon. Thus, it becomes a 

component that can be adaptable to different types of wagons. 

The positioning of the storage system modulus outside the train 

was designed in compliance with the standards of the maximum 

permissible gauge on the railway tracks (figura 5) [4]. Also 

elements of morphology and functionality, passanger interaction 

148

INTERNATIONAL SCIENTIFIC JOURNAL "INNOVATIONS" WEB ISSN 2603-3771; PRINT ISSN 2603-3763

YEAR V, ISSUE 4, P.P. 148-150 (2019)



solutions were taken into account, resulting in a proposal that 

complies with the safety requirements imposed by the standardized 

passenger carriage system. The proposed solution is a fixed, 

modular structure that can be attached to the ends of the train 

wagons, making a common body with the wagon. The development 

of such storage space is only allowed on the longitudinal axis of the 

train. The positioning of the modulus  can be seen in figure 6. 

 

 
Fig. 5 Standards dimensions for train wagons 

 

 
Fig. 6 Position of the storage luggage system 

 

The storage modulus is composed of a metal structure frame 

and capsules where the luggage can be placed (figures 7) . In figure 

8 b can be seen how the metal frame of the modulus is positioned 

on the wagon. This type of structure permits the existence of a 

passage lane thought the storage modulus, allowing the movement 

between wagons (figure 8a).  

  
(a) (b) 

Fig. 7 a) metal structure frame; b) metal structure frame with storage 

capsules 

 

  

(a) (b) 

Fig. 8. a) Passage lane through the luggage storage module; 
 b) Module coupling system, common to the wagon 

 

This type of system involves low costs, having already all the 

information in order to ensure its compliance with the UIC 

regulations.  The installation of the luggage storage system wagon 

is the same as that of a standard wagon. The internal metallic 

structure consists of metal beams, inside of which there is a set of 

14 capsules mounted on a conveyor system, able to pick up and 

deliver the luggage under different height conditions imposed by 

the parking station architecture (train position according to 

platform) (figure 7 b). The morphology of this structure allows the 

allocation of a passage space between wagons, while also allowing 

access to the inner capsules. At the bottom, below the passageway, 

there is a channel that traverses the whole structure, making it 

possible to fix the module through a clamping arm using the 

original coupling architecture of the train (figure 8 b).  

The module will not take over the loads resulting from the train 

movement. The coupling is independent, without dispersion of the 

forces, resulted from the dynamics of the train in its structure. 

The 14-capsule assembly is driven mechanically by an electric 

conveyor system capable of taking over and delivering the luggage 

by repositioning the capsules on a required route. Each capsule has 

the dimensions of 119cmx50cmx72 cm = length x height x width, 

achieving an optimum volume that can receive the largest luggage 

at this time in the market (figure 9). 

  

(a) (b) 

Fig. 9 a) Detail of storage capsules; b) Storage mode capsules views 

 

The closing and opening system of the storage capsule provides 

user access on both sides, depending on the position of the train to 

the platform and consists of three elements: the frame that provides 

the clamping of the module transport system, a drawer that can slide 

50% on the outside, on both sides and the door which in the open 

position forms a ramp to be able to place the luggage more easily 

into the capsule. 

3. Optimisation of the luggage storage system 

The capsule system is developed in parallel with the structure of 

the module influencing each other in terms of morphology and 

functioning mechanics. 

This has led to dimensioning the module around the capsule 

gauge. For the construction of such a product, a material with 

special properties is required which can withstand stress, vibration, 

wear due to the loading and unloading of other products of different 

density, weight and roughness, temperature changes depending on 

the season, maintenance and the level of complexity for 

manufacturing [5]. As a material, polycarbonate meets the 

requirements so is the optimal choice due to its unique properties 

[6]. 

The shape of the storage capsule results from the standard 

baggage dimensions and the need for a required space, circulation 

inside the module and end-user relationship. Due to the standard 

market size of luggage, influenced by railways' rules, the capsule 

had to adopt the highest standard size for accommodating all types 

of luggage. The functional model of the capsule was determined by 

the analysis of the movement space inside the module and the need 

to be accessed on both sides by the user. The material chosen for the 

construction of this capsule is also polycarbonate with outstanding 

strength, low weight, ease of manufacture and maintenance and low 

wear due to repeated luggage storage [7]. 
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The outer shell protects the capsules and the entire inner 

mechanism from the outside (figure 10 b). On this cover are 

mounted vertical sliding doors (figure 10 b) when the train is 

stationary. Thus permitting access to the capsules and barcode 

scanner which will forward the information to the requested capsule  

 

 

 
 

a b c 
Fig. 10. a) clamping system for the outer shell; b)Outer shell for the 

modulus;c)final design of the modulus. 

 

The clamping system used to fix the outer shell does not involve 

major structural changes for the wagons, retaining the same type of 

standard coupling and a simple solution for mounting the module  

(Figure 10 a) 

Thus, the module represents an attachment that can be 

dismantled if there is no need to use it, without the wagon requiring 

modifications to be put back into operation as a result of the module 

removal. 

4. Conclusions 

The design concept is a viable solution that aims to solve, even 

partially, the issues raised based on user-baggage relationship on 

how to use the luggage storage space.  

The new storage system, in the given context, provides adequate 

space for storage, easy access and independent use without auxiliary 

staff. 

The proposed system brings added comfort to passenger rail 

transportation. The luggage storage system fluidizes passenger 

traffic by allowing them to climb and descend more easily. The 

proposed module offers a high level of safety for passengers due to 

the innovative luggage storage system. 
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