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Subject:
Oil brakes with floating pistons made by ACE provide optimisations not just in automation applications
50% more speed: oil brakes tune up ice handbike
Handbikes are the wheelchair equivalent of Formula 1 cars, which is why this form of modern sports equipment for disabled people has replaced traditional wheelchairs at city-based marathons. This becomes all the more evident the higher the level of sporting competition. On wet roads, these vehicles come up against problems when cornering. The Dutchman Ad Aarts has developed a handbike especially for artificial and natural ice rinks. Obviously, he too had massive problems staying on track when cornering on ice. These problems, however, are a thing of the past and ACE is playing an important role in this.
Anyone who has travelled on icy roads by car knows that uncomfortable feeling you get when cornering. The feeling that you’re not one hundred percent in control always exposes you to the risk – depending on the drive technology used – of over- or under-steering when accelerating out of the corner. Technical aids such as ABS or and assistance on corners have defused these situations a little, but the speed is significantly reduced in such circumstances. The term "adjusted driving" is aptly named. It was something like this that occurred whenever Ad Aarts was riding on his ice handbike. As long as he rode straight, he could keep a constant high speed on the ice, but as soon as he went into a bend, the speed was reduced to a mere 13 to 14 km/h. Every single km/h above this contributed to his self-built handbike breaking. For someone like this model athlete, wishing to cover ultra-long distances of 200 kilometres in less than 11 hours, this is not acceptable. For Aarts not only lost time in the corners: accelerating out of the bend also turned out to be a limiting factor – in two respects. Not only did it take a while for his vehicle to be reach the optimum speed once more, but on the way to doing so, he also squandered unnecessarily energy. The same is true with regard to the nigh on ten pit stops which Ad Aarts schedules for routes of around 200 kilometres. In contrast to a Formula 1 race, these stops are not for new tyres, but for replacement batteries that protect the paraplegic athletes from frostbitten legs. Although this process is completed as fast as changing a tyre in Formula 1, it in any case reduces the average speed.
Optimised design: oil brakes prevail over industrial gas springs
Ever since Ad Aarts has been involved in ice handbikes, cornering has been problematic for the reasons mentioned above. He therefore sought out technical support right from his first conversion of a standard handbike for riding on ice. At the time, he sat on industrial gas springs such as those used for opening small bonnets, covers or flaps.
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Without them, even his cornering speed of up to 14 km/h would not have been possible. But Ad Aarts wanted more: the unstable cornering when using gas springs did not please him. For this reason, he turned to ACE Stoßdämpfer GmbH, and specifically to the company's distributor in the Netherlands. The local expert, Han Titulaer, suggested two oil brakes with floating pistons. Normally, oil brakes are used to provide constant feed control throughout the stroke, when there are no high impact velocities. According to the differing sizes, the closed, hydraulic, adjustable brakes cover large ranges of force: from 50 N up to 1800 N. The main applications of these machine elements are, for example, the drilling of sheet metal or the cutting of aluminium and plastic profiles to help avoid tool breakage. In the type used in the Netherlands, however, a special model of gas-filled oil brake was used, which ACE has given the less-than-poetic name HB-22-150-EE-NT-200N. Now, one or two design engineers familiar with the ACE Stoßdämpfer GmbH’s solutions may be surprised at this. Usually, the abbreviation "HB" is used by the Langenfeld-based company for "hydraulic brake cylinders". Indeed, it is because of their similarity to these machine elements that special solutions using oil brakes are grouped under this product name. Why is it that this solution is suitable in the present case? The reason lies in the possibility of re-balancing an inclined plane to the horizontal. When cornering, Ad Aarts’s seat inclines by 10 to 15 degrees. The subsequent return to horizontal allows precisely the correct combination of oil brakes and gas-filling, because in this case the oil brakes absorb force when the corner is entered. The gas then pushes the piston rod back out again with a force of 200 N.
Not a paradox: higher cornering speeds with oil brakes
Even the very first test showed how well the new combination worked as a stabiliser. Ad Aarts managed to ride ad hoc around bends on an ice rink at 21 km/h without any problems, and the ambitious athlete hopes for even more: "It’s because artificial ice is harder and smoother than natural ice and the curves on natural ice rinks have a slightly larger radius," said Aarts. By way of explanation: the highlight of the year takes place in the open air. Because in recent years – apart from winter 2012/2013 – the Netherlands have been too warm for closed ice sheets for the "Elfstedentocht", a tour connecting eleven historical cities in the province of Friesland with each other, an alternative event was held on Weissensee in Austria in winter 2013-2014. It was here in January 2014 that the full potential of the new solution should have been exploited, but even in Carinthia, at 930 metres above sea level, the weather threw ​​a spanner in the works for Aarts. Due to large snowfall, the race was first brought forward by one day at short notice, then the snow rendered the track too slow. Completing the target distance of 200 kilometres in the given time limit of 11 hours was not on the cards. Nevertheless Ad Aarts was able to take pleasure from the day: "The corners were great, my ice handbike was 100 percent stable. Nevertheless, the 200 km target was not achieved. It was simply not possible due to the additional resistance of the snow. But we are optimistic for January 2015 and will compete in the foothills of the Gailtal Alps once again. And if it's snowing heavily again,” said the likeable Dutchman, “then perhaps at some point ACE will have a technical solution for this too, for example a built-in snow shovel.”
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Ad Aarts: a portrait

"I wanted to taste and smell the atmosphere again." This is the driving force that drove Ad Aarts back onto the ice. Many would probably not have thought that possible after his accident in 2000, when Aarts fell from a tree and since when he has been partially paralyzed. Although much had already been achieved for athletes with disabilities by then, until a few years ago no-one had invented anything that would help him do his distances on natural ice in an alternative manner. "Therefore, I then unceremoniously converted an old handbike and went onto the ice at our local Bieswald." Shortly after, he was invited to Weissensee in Austria for the alternative Elfstedentocht event, which gave him a real shot in the arm. It’s just a pity that the handling characteristics of his ice handbikes did not allow him to corner as he would have liked. But this problem is now solved. Ad Aarts is one of those endurance athletes who will be stopped by nothing. Even though the weather did not cooperate in 2014, Aarts has himself become a driving force for others. Other people are emulating him, as the Dutchman has shown that the pleasure can be had by all ice-runners, irrespective of whether they do so in a handbike or on skates. Thus he made ​​it onto Dutch television with his inspiring story. Other imitators from all nations are very welcome!
Oil brakes and hydraulic brake cylinders – retarding agents in automation and in the leisure industry
These machine elements are a good example of how flexible components can be for diverse industries nowadays. With body diameters that range from 12 mm to 70 mm and with stroke lengths of up to 800 mm available, they are used mainly for cushioning masses moving back and forth. This may take the form of a carriage on a textile machine, a door, a cable car or masts on high-quality yachts. However the brake cylinder can also be used as a safety element or a drive section. With regard to safety, they prevent the sudden movement of equipment, whilst as a drive section, brake cylinders and oil brakes provide a uniform movement speed.
In terms of their appearance, they impress with their slim gas-spring design. To further increase their flexibility, some models are designed to work unilaterally, and others bilaterally. With unilateral throttling of the speed in a tensile or compressive direction, a free return stroke occurs. The oil brakes and brake cylinders are of high quality thanks to a coated body and a piston rod with wear-resistant surface coating, and are highly durable. Through an adjustment control on the piston, displacement to the end positions is infinitely adjustable and easy to achieve. Installation is just as simple, which is ensured by numerous accessories and connecting parts. All standard combinations can operate in a temperature range from -20° C to 80 °C. Special lengths, strokes, seals and connections are available. In theory, this allows the already-enormous range of possible compression forces to be widened to 20 N - 50,000 N, because ACE endeavours to meet any design requested by customers and prospective customers.
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Image 1 ACE_Ice-Handbike_1.jpg = 25 x 16 cm at 300 dpi resolution
Ad Aarts on the Weissensee in Carinthia, Austria
Image 2 ACE_Ice-Handbike_2.jpg = 22 x 14 cm at 300 dpi resolution
Optimised design with oil brakes allows cornering on ice at a speed of up to 21 km/h
Image 3 ACE- hydraulic brake cylinders.jpg  = 17 x 24 cm at 300 dpi resolution
ACE’s oil brakes and hydraulic brake cylinders are available in body diameters of 12 mm to 70 mm and with stroke lengths of up to 800 mm. Special models – as in this application – are designed by ACE according to the individual requirements of the customer and the cylinder filled correspondingly
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