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2. INTRODUCTION
The main purpose of this report is to explain the training given to the class that I was part of. This was to teach us how to use the Lathe D 420 x 100. Therefore, taking the information given to the group as a starting point, the group was expected to design a step bar within two weeks. As well as the usage of the Lathe machine, instructions about Personal Protection Equipment (PPE) and Health and Safety were provided to prevent or limit exposure to hazardous. 

3. BACKGROUND METHODS 
When entering, exiting and while being at a workshop, Health and Safety rules and PPE should always be followed: 
· One of the first things that should be done when entering a workshop is to apply hand protection cream to protect skin from materials. On the other hand, when exiting a place where manual or industrial work is done, hand cleaning techniques must be carried out.  
· Clothing and footwear: steel-toe boots and an apron must always be worn, to protect toes from falling objects and to cover clothes, preventing lose clothing getting caught on moving parts of the machine.
· Eye protection, hair and jewelleries: while working in a workshop, eye protection goggles are a must, as it will protect eyes from dust, radiation, etc. Also, everyone in a workshop must have hair tied, as well as removing jewellery before using any machine or tools.
· Not going into the workshop under the influence of drugs and/or alcohol, considering that it could cause someone from recognising any potential risks that could result in harm to themselves or others. 
· Use only the equipment that you have been taught how to use. 
· Clean the work area and tools/machines used, as any material waste could cause danger for anyone using the workshop afterwards.

4. METHODOLOGY 
I. TOOLS AND MACHINES USED 
Metal bar: the piece used to work on.
Chuck key: tool used to tighten drills and lathe chucks.
Digital height gauge: instrument to measure the height of objects.  
Micrometre: tool to measure the diameter or thickness of objects.
Lathe D 420 x 100: a German machine that is used to give shape (cut, drill, etc) to woods or metal bars that are forced against a tool. In order for the cutting tool to work, this one must be harder than the piece to be design. The most important parts of a Lathe D are the following ones: 
· Head Stock: the head stock is placed on the left side of the machine. It houses: the spindle (hole where the metal or wood bar will be placed), chuck (clamp mounted in the spindle that holds the round bar), change gears and speed mechanisms (it is where all the handles and buttons that supply power and allow the machine to change its speed are placed) and finally, the oil reservoir (in this area the oils that lubricate the spindle are allocated).
· Tool post: this supports and holds the cutting tools
· Compound Rest: where the tool post is placed. It provides small movement. 
· Tail stock: it is mounted on the bed of the lathe, which means it can move along it. The main function of the tail stock is to apply support to the rotary axis of the workpiece.
· Bed: base where all the components are mounted. It allows the tail stock to be moved along it. 
· Carriage: it guides the tool against the metal work. 
· DRO: Axis Digital Read Out, numerical display that shows the position detection.
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Figure 1. Lathe D machine and all its parts
II. PROCESS UNDERTOOK DURING THE SESSION
The first step consisted of checking the different parts of the Lathe D before starting using it, to assure that the brakes, emergency stop, DRO, tail stock or tool post, were working properly.
To start with, the length of the metal bar was measured with a digital height gauge to get an idea of the amount of material that had to be removed until the desire length is obtained. Then, the metal bar was clamped half way in the Lathe D using a chuck key.
It is always very important to take into consideration that the bar needs to be half way in and not left almost out, otherwise it could stick out throughout the process.
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Figure 2 (picture on the left). Metal bar half way in with no support. 
Figure 3 (picture on the right). Metal bar half way out with the support of a live centre.
Once the length of the bar was obtained, the “Z” axe had to be established on the DRO. Therefore, if the actual height was 113 mm but the desire one was 110 mm, the “Z” axe had to be set to 113 mm and from there gradually start removing material until it marked 110 mm on the screen. During this process, the bar had to be measured continuously, to rectify the information shown on the DRO. 
Not only material had to be removed from the length but also from the diameter. In this case, the original diameter was measured using a micrometre. This time, “Y” was the axe to have into consideration on the DRO, hence, if the required diameter was 30 mm, but the bar had a 35 mm width, the “Y” axe was set up to 35 mm and 5 mm of material was slowly removed from the bar.

5. DISCUSSION & CONCLUSION
Even though the group sessions about the use of the Lathe D, were not yet concluded, the basic knowledge of the Lathe D usage and removing of material from length and diameter was gained. 
Summarising, the knowledge acquired during the group classes’ sessions has not only been useful to learn the PPE that must be worn and the Health and Safety rules that must followed when working at a workshop, but also they have been useful to learn how to make a stepped profile; use a milling machine; a grinding machine and a pillar drill; and work with different types of instruments.
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