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[bookmark: _Toc40811479]Introduction
[bookmark: _Toc40725345]On joining a highly respected, established company, an engineer found almost two thirds of the workforce had been there for over 20 years. This demonstrated to the engineer that staff enjoyed working at the plant. But, after some time the engineer noticed that even though the company made fantastic products and great profitability, there seemed to be an attitude of “If it isn’t broken, don’t fix it”. The company didn’t seem to be embracing the newest technologies across the competitive industry and the engineer could see many opportunities for the company to step up into the continuous improvement Industry 4.0 mindset.
This assignment looks at how the engineer tries to justify to the senior management team, the idea of equipping the onsite engineers with Smartphone technology





[bookmark: _Toc40811480]The Engineer’s Presentation
[bookmark: _Toc40811481]Addressing the Senior Management Team 
Companies are fast moving into the digital age of Industry 4.0 and I believe we need to move with them to remain in the highly competitive market. Even though we have very little automation onsite for our bespoke products, this doesn’t mean we can’t lead the way in the way we work.
Industry 4.0, or the fourth industrial revolution, refers to the digitalisation of manufacturing. It is the trend towards cyber-physical systems monitoring manufacturing processes to provide in-depth data that allows for the introduction of innovative and disruptive technologies to drive efficiencies. (Howe, 2020)
From experience, I know we can match or even stay ahead of our competitors. I’d like to share some my recent experiences in the way we work here in Perkin Elmer and explain how the company could hugely benefit by supplying the latest mobile phones to each of our engineering team. Today’s mobile phones are now Smartphones.
Years ago, it was though of a “perk” within a company to own a mobile phone, taking calls on the go & having the benefit of using the phone for personal use. But there have been huge changes with the mobile phone industry and the technology in just 10 years. It’s not so much about calling these days, more about data. I want to share some examples of how I personally have used my mobile Smart phone since joining the company and how the company has benefitted:
[bookmark: _Toc40811482]Smartphone Features 
[bookmark: _Toc40811483]A High Definition Camera
A few months ago, we had an engineering issue on one of our product lines, Enlighten Seven. We could not detect the fault within our engineering team but suspected it was around the one of the components of a printed circuit board. We sought further advice with our Austrian Research & Development Design team. I emailed them from the Production cell on my Smartphone. They emailed back, requesting pictures of where we thought the fault was. Before I could comment, a fellow engineer was taking the PCB over to the old Lynx Evo digital microscope. I watched as he inserted his USB memory stick, took some pictures and waited for them to transfer onto the USB. He then took the stick to the Engineering office as he had to upload the high definition files to his laptop. This took a few minutes. The engineer then had to edit and zip the files into a compressed folder, before using Microsoft’s file manager software as they were so large. This whole process took almost an hour to complete. With today’s Smartphone technology, I offered to show him a much quicker way. I put the PCB on a clean workbench. I took a few close-up pictures with my I-phone 11 at 12 Megapixel resolution (Apple, 2020). I showed how I could edit them for maximum clarity. I explained that as the phone was owned by the company, so the data on it was also the company’s intellectual property.
[bookmark: _Toc40811484]Encrypted Cloud Database Access – Anytime, Anywhere
[bookmark: _GoBack]I then explained about Perkin Elmer’s encrypted Cloud Database on Microsoft’s One-drive (Microsoft, 2020). He didn’t know about it. I explained because my mobile was enabled to the company Wi-fi network server, I was able to create a folder on this Cloud. I called it “PCB Issue”. I then transferred pictures into the folder. I further explained that, because I created the folder, only I could authorise access to others. So, I proceeded to add the names of the R&D team and him to access the folder. Once I did this, an automatic email was sent to the invitees had access to the files. 
[bookmark: _Toc40811485]Skype Business Multi Conferencing
As well as this, I then opened the Skype Business application on my phone and added the Austrian team members into the conversation. I explained to the 3 members in that I had just sent each of them a link to the photographs that they had requested. They thanked me and informed me they were already looking at the files. So, that whole process took less than 5 minutes! A saving of almost an hour.	Comment by Jaymie Phillips: This shows some good ideas. You could mention the benefits that cloud storage provide in general for this type of business. A reference to the specification of the microscope and the iphone wouldn’t hurt either

[bookmark: _Toc40811486]Video Camera Streaming
Further to that, within 5 minutes the design team Skyped me & asked if there was any way they could look at the PCB in situation on the line. So, I put on my Wireless Bluetooth Headset, the Plantronics Voyager Legend to my smartphone and asked the engineer if he would like to see how to utilise the phone a multi conferencing video camera. I called the team through Skype Business video, talking to them through my headset that I would switch Smartphone camera to front camera & they could direct me to what they wanted to look at. We could see what they saw on my Smartphone screen, live streaming to them and them directing to me through my headset. Within minutes, they identified where the issue was happening on a faulty batch of PCBs. They advised us to change the PCBs to a new batch and the issue was resolved. In the past, this sort of problem could have taken hours, days or even weeks to sort out. Justification enough in investing in just one Smartphone.	Comment by Jaymie Phillips: You have illustrated both problem and benefit well here
[bookmark: _Toc40811487]Software, Files and Databases
Using the Smartphone to access, read and edit many varieties of files and databases.
As an example, the Smartphones today are now able to run Microsoft Suite applications, such as Outlook, Excel, Word & PowerPoint. This can be a very powerful tool, using it to edit an Excel sheet live on the Cloud, simultaneously the same time as someone else. For example, six people may be working on one report. If they needed to update their section or page of that report simultaneously, they could. They could also do this securely, through encrypted access. Imagine the benefit, if a manager urgently needs access to an engineering report that is stored on the cloud. The engineer can access this cloud from almost anywhere in the world, anytime and grant access to his manager immediately. Also, using other functions such as screen mirroring, we can deliver PowerPoint presentations from our phone, direct to a projector or any suitable screen for a large audience.	Comment by Jaymie Phillips: Possible reference to Microsoft applications. In addition a reference for encrypted collaboration
[bookmark: _Toc40811488]Parts Design
Moving into the future of how we make and design parts & tooling.
Let me share a recent example of how we utilised an I-phone as a 3D scanner, using the Scandy Pro application. As we are all aware, Perkin Elmer has been at the Cardiff site for more than 50 years. Some of the drawings are very old and used other Cad packages like Microstation. Because we have no license, we can’t open those old CAD files. The sourcing team needed a drawing for a part that had been used almost 30 years ago. We had no drawings in our Cad vault. They had a sample of the old part, but the part, a bracket, was very complex to measure, but had a 0.5mm tolerance. So, we used the Smartphone as a Photogrammetry tool. To do this, we placed the bracket on a bench and using the Scandy Pro application, was able to take many pictures of it and “scan” the part in 3d. This then created an STL file which we were able to copy firstly into the 3d printer data file and then extract into a Solidworks Design drawing. This then created our CAD drawing for the supplier. We could also have printed out the part on our Ultimaker 3 printer, but it needed different material.
[bookmark: _Toc40811489]Augmented Reality
Looking into the further future with Smartphone technology, let’s look at how Augmented Reality can help us. 
The future of Augmented Reality is fast approaching industry and many companies are adapting to this already. This is where we can design and see rooms without actually placing anything in them. For example, we shortly have a new product coming into the plant, the Xenon 7. We know how big this instrument is and how many parts are going into it. So, we could, in effect look at the proposed space within the factory and use the augmented reality tool on our Smartphones to look at an area. We could virtually build in that area without it the benches etc… actually being there. For example, have a look at this augmented reality in action at this YouTube link of how one company is using it to develop kitchens.
Smartphone Augmented Room Set Up Example – Click Here (Sag Infotech Private Limited, 2017)
So, just to summarise. Each of these Smartphones costs around £500, including calls & data. If you imagine just one example I gave, think of how much money the company could save, how much quicker and leaner we will be, leading the forefront in the use of technology in Industry 4.0.
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