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Presenter
Presentation Notes
Renishaw has been in the business of designing and selling motion control products for over 30 years now.

To be precise, which we do like to be here, we make position feedback devices, or encoders – sensors that measure positions between moving parts. 



Presenter
Presentation Notes
And if machines know where their moving parts are, they can be controlled automatically.

An encoder converts position data into an electrical signal that a motion control computer can read and it has two parts



What is an encoder?
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Presentation Notes
– a scale, which is a ruler with accurate markings on it

– and a readhead, which is a device that looks at the scale and reads position information from it and sends it to the control.

They’re called encoders because the position data is encoded onto the scale, so the readhead itself is actually a decoder.
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Our encoder systems read optical or magnetic marks on a scale, and we also have a laser-based system for some applications. 

That uses a different technology that came from our laser calibration systems but the end result is the same – position information fed back to a computer.

This gives us a wide range of offerings from mass-market components through to high spec, high price specialist systems.
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And when we say high spec, we mean it. Here at Renishaw we typically talk in microns every day –“micron” is the name for a thousandth of a millimetre. 

To give you an idea of scale, a red blood cell measures a micron across.

You can just see about that with your own eyes through a microscope.
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Well our encoders are able to measure down to a nanometre. That’s a thousand times smaller than a micron. It’s a millionth of a millimetre. It’s the width of a DNA helix. 

You can’t even see that with an electron microscope.

So let me start by telling you how we got from nothing at all 30 years ago to a millionth of a millimetre and a successful business now.
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1984

In 1984 a small optics research group was formed up at the building we call Old Town up in the centre of Wotton.

They were formed to look at a new idea for getting position data directly from the surface of a machine without the need for a scale at all.

Now that didn’t work, but some of their experiments showed that the optical design worked and that if it could read a surface with accurate markings on it then it could be a new type of encoder with different features and less cost than anything else on the market at the time.

And that’s another typical Renishaw target there. An innovative idea that offered a competitive alternative but always with an eye on how it could be made more efficiently and more cheaply than the rest.
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1988

Four years later the first lengths of viable scale were being produced and read by the RG1 readhead, which was first sold as a system in 1989. The scale was coated in a very thin layer of gold to give good reflection and legend has it that RG stands simply for Renishaw Gold.
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The shoebox-sized lump of interface electronics you can see in the picture got smaller over time and the latest version is a custom chip we designed in-house that’s just 4mm square and outperforms it many times over.
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1991

Sales were slow at first as we learnt more about the market but we got our first volume orders in 1991 from a CMM manufacturer in Germany called Stiefelmayer.

In fact most of our initial customers came straight out of the CMM address book but as time’s gone by we’ve been able to diversify and spread our eggs across lots of different baskets.
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1996 RGH22

We carried on refining our products and the first big change for us was when we launched the RGH22 in 1996.

The innards of that interface brick had been fitted into a compact body which brought the product cost way down. RGH22 was a smash hit and it’s still selling well today, more than twenty years on.
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1998 RGH24

That was followed in 1998 by an even smaller version of the same technology in the RGH24, using a magnetic marker to set a zero point.

We hit a real sweet spot in size, performance and price that put us in a great position for success in the semiconductor and electronics industries that were beginning to take off.

We’ve improved it over the years and added to the range but the same basic design remains very popular and it’s still one of the industry standards for compact encoders.
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1998 rotary

Up to that point all our work had been linear – that is, we only measured in a straight line. Great for CMMs, but there was a chance to use them on rotating machines and that’s what we did in 1998 by wrapping our gold scale around a metal ring.

That opened up new markets and customers, but rotary systems are more expensive so we could sell the same technology for more money and that’s never a bad thing.
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2000 RLS

2000 was a big year for us. It marked the beginning of our relationship with RLS in Slovenia. They were a small company that made magnetic encoders and they were looking for investment.

RLS was founded by a great guy called Janez Novak who had met David McMurtry at a show the year before. They started talking and when Janez whipped a prototype encoder out of his pocket and explained the physics behind it David knew he had met a kindred spirit. You’ll meet Janez in a bit when he talks about their business and he’ll be around to show you their products in the afternoon.

Allen Roberts and I were part of the first visit to Slovenia in February 2000 and that’s when Allen became the first Board member to install a working encoder system on a production machine. And I think he’s still the only Board member to do have done that. And he’s also keen to point out that the machine is still working too.

We got on really well and it was obvious that RLS had some great people, some great ideas and a great fit next to the range that we were establishing at Renishaw. So we entered into a fifty fifty partnership and we’ve grown together since then and developed products that support each other and complement each other.

We share market knowledge and technology and sell RLS products through Renishaw’s distribution network, and RLS use their local knowledge to sell Renishaw products in in Eastern Europe.
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2001 RLE, SiGNUM, rotary

2001 was a busy year as we introduced our first fibre-optic launched laser encoder system. This came out of the laser calibration products we’d been working on since the 80s with some neat patents to make it much easier to use than our competition. 
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It was also the year of the first of our next generation optical encoders with the introduction of SiGNUM, which used new optics and electronics to read a new type of scale.

This gave us better performance and a new way of setting a zero point – an optical line to mark the zero point on the scale rather than the magnet that our previous systems used.

It’s cheaper to mark a line than to sell a separate magnetic bit, so it keeps the part count down and makes it easier to install. The new scale also had a patented computer-controlled manufacturing process.

That let us mark different materials in different ways and it was this that really let us expand our range and start to compete at the top level as a global player.
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Remember I mentioned our first baby steps into rotary encoding back in 1998? Well in 2001 we also replaced that product with new versions that used this new manufacturing method. That brought us benefits in every area – cost, capacity, quality, measurement performance and production flexibility.

And that’s Renishaw again – the process design is just as important to us as the product design. We don’t just design innovative new gadgets, we know that we have to come up with smart ways of making them to keep our margins and profits up.

So at the turn of the century we had a range of linear and rotary encoders with a variety of different readhead types and for the first time there was a real catalogue of products. This let us turn our attention to  2 things – really establishing ourselves by selling that range as hard as possible, and focusing on longer term R&D to come up with the next generation of products to build on what we had and hopefully disrupt some of the competition’s plans.
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2005 RLE20

So we built our sales network and many of the people out there selling and supporting our products have 15 or more years experience and really know their stuff.

The R&D started to pay off in 2005 when we brought out an enhanced version of the RLE laser encoder, the RLE20. This was targeted at the new semiconductor applications that we were establishing a name in.
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2008 TONiC

Then in 2008 we launched TONiC, which used new optics and electronics to become the successor to the RGH24, which it did. But what we didn’t expect was for sales of the older product to carry on growing at the same time as the new product also took hold.

Today we sell both of them in high volumes and TONiC has helped us protect our business and provide an upgrade path for customers who want something new, while we carry on supporting everyone who knows and loves the RGH24.
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2010 RESOLUTE

Our next big step forward was the result of a long-term project by some of our most talented young engineers to rethink an existing idea and, as always, do something different with it that nobody else could.

Up to this point all our systems had been incremental. That is, they counted upwards from a zero point. .
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Think of it like a ruler with lines on, but no numbers apart from zero, so you have to keep counting the lines and remembering where you are.

Motion controllers are happy to do that, but it does mean that when you switch a machine on you have to carefully move back to the zero mark to get your reference point before you can start counting for real.
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RESOLUTE is an absolute system, like a ruler with numbers on so that when you look at any part of the ruler you can tell exactly where you are as soon as you switch on, you don’t have to keep referring back to a zero point and remembering where you are.
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This needs a new kind of scale with barcode type markings on and a new type of intelligent readhead that can interpret those markings and then tell the machine controller exactly where it’s looking.
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And RESOLUTE was the world’s first open optical single track encoder, which gave it tremendous advantages over existing systems which needed multiple code tracks. It costs less – laying down one track is cheaper than laying down 2 or more. It’s easier to set up and it’s much smaller than anything that was on the market.

It was genuinely a gamechanger for us and for our customers and it won a Queen’s Award for Innovation in 2015. You might be wondering why it took 5 years to win an award, but they’re not just given for good ideas, they have to be good ideas which go on to prove their commercial success and  you have to wait for a few years and gather some sales numbers. So that award doesn’t just show that RESOLUTE was a neat bit of technology, it shows that it was a pretty neat piece of business too.
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2014 ATOM

ATOM came out in 2014 and was a direct response to customer demand for an even smaller, lightweight system. Of course they still want high accuracy and because it’s smaller they expect to pay less for it even though making things smaller is actually more difficult than making them larger.
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So the really cool thing about ATOM is that it was the first time we set out to make a readhead through a fully automated process using a robot. That meant recruiting new engineering skills into the company and investing in new methods but we needed to do that to be able to even put together a product of this size. This new approach also gives us production flexibility to meet large volume demand with short, unpredictable leadtimes without compromising quality.
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2016 VIONiC

Last year saw the introduction of VIONiC, a new version of the TONiC head that included a custom-designed chip called the VIA to do the signal processing.

Remember the picture of the big interface box from 1989? Well that is now all included in the chip you saw earlier.
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VIA gives us cost and size advantages and sets us apart from competitors who use third party chips that anyone can buy. We’ll be seeing new products and economies of scale from that work for years to come.

We’re very proud of VIONiC and it’s the product we’ll be showing you this afternoon. It’s been very well received by our customers, which is no surprise really as it’s smaller, faster, cheaper and just all-round better than the version of TONiC it replaces – it’s a genuine win-win situation for us and them.
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Not all of our development is about innovative R&D and trying to see into the future. We also respond to what customers ask for and because we deal with moving machinery we have to live in a world of regulation and standards.

At the start of this year we started selling a new version of the RESOLUTE system that meets the international standards for motion control in safety critical applications.

The idea for this came about through our close links with our sales network when our German subsidiary spotted that some customers were taking an interest in this area and we were able to reconfigure an existing product.

The first versions of this have now been approved by Siemens for their controls and others like Mitsubishi and Fanuc are following soon.

We like to do things thoroughly though so we’ve also developed our in-house processes for certification to the point where we can now approve ourselves to these standards in the future. That saves us development time and it saves us money – we don’t like paying people to do things we can do ourselves.
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That brings us up to date and there are loads of cool things in our labs and in our heads but you’ll have to come back next year to hear about them.

So it’s all well and good having all these shiny things but what’s our business actually like?
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Well obviously accuracy and precision are essential for our customers, but that’s only a starting point.

They’re also driven by quality, reliability and service. Our products are often buried deep inside a big, expensive machine and are relatively low value compared to the cost of a motion stage making flat panel screens, so it’s critical that our encoders work and carry on working.

Just as important is our ability to make the most of our in-house manufacturing to offer a wide product mix on short lead times. The profile of our demand can be very unpredictable and as we’ve grown larger then the volumes we’re dealing in have grown and our responsiveness is a critical part of what makes us competitive.

We couldn’t meet the delivery and quality we need if we didn’t control it ourselves.

So who actually buys our stuff and what do they use it for?



Race to innovate: digital position feedback for Land 
Rover BAR America’s cup boat
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I wanted to start with a project that we’re particularly proud of. I’m sure you all know who Sir Ben Ainslie is. 

He’s the four time Olympic sailing gold medallist who’s now heading up the British challenge in the America’s Cup yacht race this summer and he’s been working with Land Rover to develop a new catamaran.
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Now this catamaran isn’t like what we’d all think of as a sailing boat –  its sail isn’t fabric, it’s a 23m rigid composite wing that’s over twice the height of this building and longer than an Airbus A320 wing.

That wing provides tremendous thrust that drives the boat fast enough to rise up and fly with only its hydrofoils and rudders in the water. I’ll show you a video in a moment because it really is spectacular.

What’s also incredible is that all this state-of-the-art technology is still pulled around by ropes that are powered by men and women turning winches and winders. And this goes right to the core of one of the reasons that the type of feedback systems Renishaw offers have been increasingly successful.

The old way of doing it was to look at what happened at the winch end and infer what the control flap was doing 20 metres away, which is like driving your car by looking at how far you’re moving the steering wheel, not where the car is actually going.

As well as that, ropes are stretchy and can even break so it’s much more accurate and reliable to look at the actual movement of the control flap. The feedback systems we make get right to the heart of what’s happening and let you see what’s really going on at the sharp end.
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The solution we’ve come up with included a specially packaged magnetic encoder made by RLS. That’s then mounted on a gimbal that combined aluminium parts machined in-house with 3D printed metal components made on our own AM400 additive manufacturing machines.

But the best way to explain this is to show you about it and to let the Technical Leader on the project explain.
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They still have a qualifying round to go through in the Louis Vuitton Cup that starts at the end of this month before the Americas Cup proper in Bermuda at the end of June so look out for that and let’s hope they make Britain great again.
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A large part of our success has been in the supply chain for plat panel screens. This is a great market to be part of.

It’s wide – everything from watches to phones to tablets to computers to car dashboards to televisions to advertising hoardings.
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It’s growing – there are more screens on more things all the time. I grew up with one television in the house and last night I worked out …
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…. that I regularly use 8 different screens every day before I’ve even switched the television on when I get home. And there are 5 of those in the house as well.

It’s developing – it’s not just volume growth, there are continuous technological advances as everyone looks for curved screens, brighter screens, bigger screens, higher resolutions, lower power consumption, OLED screens.
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Our RGH24, TONiC and RESOLUTE products are really well-suited to this industry. 

Each part of the process uses machines with multiple axes for multiple operations, so we may be part of the materials handling systems and the test and inspection systems as well as the positioning systems during production. 

There can be hundreds of encoders on each machine and dozens of machines on each line.
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I want to show you a new application we’ve just done through a company called TPC Motion.

 They’re a well-known supplier of motion control systems to the big players in the industry and they’ve developed a focusing device that uses four Renishaw encoders to position and shape a laser beam to weld new contacts to repair faulty panels.
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This is an interesting application because it’s high speed and high accuracy but over only a very short range of movement – just 2 millimetres of travel is used to control the control the size of the aperture to within a micron. That meant there wasn’t much room to work in and our ATOM product was perfect for meeting the space and speed requirements without compromising precision.


And we didn’t just have the right technical solution. The work we’d done on automating the build process meant we could meet very short delivery times and this customer has gone on to design ATOM into a new miniature linear stage for some of its other semiconductor applications.
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Of course one of our most important customers is Renishaw itself. Our encoders provide motion control feedback to the Equator flexible gauging platform and they’ve been used on products such as the Cyclone scanning machine in the past.
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They’re part of the newly launched REVO2 CMM measurement system and they’re used on the new AM500 additive manufacturing machines. Gyro. Retrofits.
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The motion stages that position samples under the microscope in our Raman systems are fitted with our own encoders and they also find their way into bits of automation and test kit all over our development and manufacturing areas.

They’re not my favourite customer though – they only want to pay cost price. Although shipping costs are low.
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Renishaw also has a range of top-end encoders using laser interferometers that give extremely high levels of accuracy for demanding scientific applications such as Scanning Electron Microscopes.

This is a type of electron microscope that produces an image of a sample by scanning the surface with a focused beam of electrons and they’re often part of machines that are used to inspect silicon wafers.
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Because they work at resolutions around a nanometre they need the samples to be positioned extremely accurately and moved very smoothly, often within a vacuum.

Laser encoders give sub-nanometre performance and they work even better in a vacuum than they do in air so they’re the ideal answer.
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Our system uses a patented fibre optic design that delivers the laser beam from a central unit through a flexible pipe to much smaller launch units that can be easily positioned right next to the motion stage.

We’re an established player in this market - we’ve been developing laser interferometers for 35 years and supplying systems like these into semiconductor manufacturing since 2005.
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One of the areas we’re involved in that you might not realise is digital printing. Your eyes are surprisingly good at noticing mismatch and discontinuity in printed materials (anyone old enough to remember Today newspaper?) so the accuracy demands for these applications are very high – print heads move by 20 microns or less at a time to make nice, crisp images.

We originally got involved with large scale paper printing machines about 15 years ago for making posters and banners but this is another area where we’re benefitting from technical advancements in the application to help us grow alongside.

Since then digital inkjet printing has boomed with new applications like vinyl vehicle wraps and even 3d artwork printing where layers are built up to reproduce not just a flat image of a painting, but one that shows the layering of paint and the artist’s brushstrokes. And we prefer 3D to 2D because we can sell 3 encoders instead of 2.
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Another new application that’s matured within the last five years and is set to grow even more is for colour printing directly on to ceramic and porcelain tiles.

This has almost entirely replaced traditional screen printing processes, which is bad news for them, but great news for us as we weren’t needed for that but we are needed for the new machines that are sweeping the world.

About half the world’s tile manufacturing currently takes place in China and it looks like a third of all tiles will be printed like this within 5 years. There are a lot of kitchens and bathrooms in the world and this opens the way for better, cheaper, more intricate decorations as well as the ability to print custom designs for individual consumers.
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OK, we all like technology which means we all love space, right? I mean outer space.

Well a couple of our encoders have just gone up there. Back in 2013 we worked with a satellite telecoms company in Germany called Tesat to develop a space-qualified rotary encoder.
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More than half of all the comms satellites in orbit have Tesat equipment on board and they needed a high accuracy radiation hardened system with low power usage for the European Space Agency’s Sentinel programme.
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And it needed to withstand a rocket launch on top of a Russian Soyuz booster.
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And then work for a guaranteed 15 years.

In space.
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Tesat chose us to work with us not just for the technology we had but because of the enthusiasm of our engineers and the working relationship built up when they were choosing suppliers.

There are now 5 Sentinel satellites in orbit with 2 Renishaw encoders on each and the last one went up March of this year.

They’re part of a programme called Copernicus which is using different sensor types to monitor all sorts of aspects of the environment, from the composition of the atmosphere to changes in vegetation cover to measuring the global sea height.

Satellites talk to each other and to ground stations by sending signals along laser beams. Forgive me for some numbers but they do illustrate the levels of accuracy that we’re talking about.
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The Sentinel satellites orbit the earth 450 miles above the surface at a speed of around 17,000 miles an hour. And they point their comms lasers at a geostationary satellite called Alphasat that’s 22,000 miles above them and which then sends data back down to a ground station on Earth.

So you have an object moving at 17,000 miles an hour pointing a laser beam at a dish 30 feet across and more than 20,000 miles away.

You have to be accurate to within one fifty thousandth of a degree to hit that dish and remember that this isn’t a static target – the dish itself is moving in a different orbit at 7,000 miles an hour and you have to continuously adjust position to track it.

It’s pretty amazing stuff and easiest to understand by seeing it in action.
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Motion control systems have been a growing part of Renishaw’s business for over 25 years and an important part of the company’s diversification into new areas as well as sharing many of the same customers as our other product lines.

Through the partnership with RLS and our own R&D work we’ve built a range of products that has made real inroads into the global market and established us as a credible and legitimate player with lots of potential.

We’ve been very successful already and we’re in a good position to take advantage of the continuing high levels of investment in industries like electronics, semiconductor, solar power, medical and robotics.

As long as people are making things using machines that need to know where they are, then there will be demand for motion control systems and we’ll be right there to supply them with innovative feedback solutions.

Thanks very much for your attention, come and see our demo in the afternoon, and it’s now my pleasure to introduce Janez Novak, the Chief Executive of RLS to talk to you about their business and products.






About

Mission - To develop, manufacture and supply advanced motion sensing components.
Vision - To become a recognised world leader for the supply of motion sensing components.

Relationship between RLS and Renishaw
– Renishaw offers worldwide support for RLS products.
– RLS distributes Renishaw metrology products in local markets.
– RLS and Renishaw cooperate in new product development.

RLS shareholders since 2001:
– Janez Novak (50 %)
– Renishaw plc (50 %)



Business Update

Americas Asia and Middle East Europe

Sales Regional sales distribution

Number of RLS employees: 130

2013/14 2014/15 2015/16 2016/17 2017/18



Building expansion plans

Construction set to begin in September 2017 and end by January 2019



Product range

OnAxisTM Linear/Ring InAxisTM
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Motion sensors and components - design, production and sales
Linear magnetic encoders
Rotary ring magnetic encoders
OnAxisTM rotary magnetic product range
Hall sensor ASICs
Interpolators
Optomodules
Measurement systems for dimensional control, vision measurement software and GausSPC® statistical process control software. 
Distribution of Renishaw products in Slovenia and neighbouring countries




Product Applications

Medical SemiconductorTransport Machine tool Motors

RoboticsPrinting Industry Energy harvestingHeavy-duty vehicles



Example: AksIM for collaborative robots
Customer: Universal Robots, the global market leader in the field of collaborative robots.

Application: Measuring arm rotation in a robotic joint of a collaborative robot (cobot).
A cobot is a robot intended to physically interact with humans in a shared workspace without the need of 

any protective guards. Due to short payback period (195 days for UR), safety features and ease of use, 
collaborative robotics is expected to drive the automation market in the following years.

Benefits of using AksIM:
- High resolution absolute encoder
- Low profile, low weight
- Robustness:

- Non-contact design (no bearings)
- Immunity to dirt, dust and liquids
- High shock and vibration resistance

- Competitive price
- Through hole design



Example: RM08 for robot grippers
Customer: On Robot

Application: Robot gripper joint
Robot gripper is mounted at the end of the robot arm and provides hand-like capabilities such as handling 

various items.

Benefits of using RM08:
- Extremely small size (8 mm diameter)
- High resolution – 4096 detectable positions over 360°
- Robustness:

- Non-contact design (no bearings)
- Immunity to dirt, dust and liquids
- High shock and vibration resistance



Thank you for your contribution to our mutual success
2011 Best employer in Slovenia award

2013 Slovenian Chamber of Commerce and 
Industry award for extraordinary 
economic and entrepreneurial 
achievements

2014 Best employer in Slovenia award

2015 Manager’s challenge award        
Gazela award for fastest growing 
company in Slovenia

2016 Gazela award for fastest growing 
company in Slovenia
Award for best exporter in Slovenia 
Best employer in Slovenia award
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