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FIFTY BICYCLES

The bicycle is the most popular form of transport ever created. Because of its popularity and ubiquity, the bicycle is a machine we are all familiar with. As an archetype, the bicycle has been established since the creation of the safety bicycle in the late nineteenth century. Like other successful archetypes, such as the four-legged chair, money and the telephone, the basic form of the bicycle has remained largely unchanged.

In essence, bicycles are simple machines, designed to take energy generated by the body’s most powerful levers – the legs – and transfer it to the wheels. The mechanism that bicycles use to do this is a transparent one. The human eye can read this mechanism intuitively, appreciating how power is transferred from the legs to the wheels via the cranks and chain. Even the more complex elements such as the gears and brakes rely on simple mechanical solutions. In our increasingly digital world the bicycle remains unashamedly analogue.

Not all bicycles are the same, however. High-end performance bicycles are uniquely specialized, allowing athletes to excel at a particular discipline, while city run-arounds need to provide comfort, storage potential and longevity, and all within a particular price bracket. Essentially, the bicycle represents different things to different people, be it personal transportation, freight, a hobby, sport, exercise and very often a passion.
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The Columbia safety bicycle, first produced by the Pope Manufacturing Company.

LAUFMASCHINE

c.1817

Baron Karl von Drais

While human-powered two-wheeled vehicles have been around in various guises for hundreds of years, it wasn’t until the arrival of the Laufmaschine in 1817 that they first became a viable and relatively widely used form of transport. The Laufmaschine – which literally translates as ‘running machine’ – was conceived by the German civil servant Baron Karl von Drais (1785–1851) as an alternative method of transportation to the horse so that he could navigate the narrow tracks of the forestry estate where he worked.

Following on from previous two-wheeled vehicles, the Laufmaschine used in-line wheels and was constructed predominantly from wood. However, the addition of a rudimentary steering mechanism set the Laufmaschine apart from previous designs. As well as providing the rider with the obvious benefit of directional control, steering also had a dramatic effect on balance. The ability to make small adjustments to the front wheel enabled the rider to rebalance their weight and stay seated on the Laufmaschine without the need to touch the floor. This remarkably automatic reaction is something that we all acquire, through instinct as much as anything else, when we first learn how to ride a bike.

The Laufmaschine proved extremely popular and similar designs, known by various names including dandy horses and hobbyhorses, were soon being manufactured by enthusiasts and coach builders all over the world.
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Karl von Drais saw the Laufmaschine as having potential to be sold across Europe. These Illustrations are taken from a prospectus von Drais sent to the Prince of Fürstenberg in 1817 in an attempt to raise financial backing for the machine.

VELOCIPEDE

c.1863

Pierre Michaux / Pierre Lallement

The next major step in the evolution of the bicycle came with the introduction of mechanical propulsion. Prior to this, bicycles were usually pushed along by the rider’s feet using a motion similar to running. There is some dispute as to who was responsible for first introducing pedals, with two different Parisian metalworkers both having valid claims on the invention. Around 1863 both Pierre Michaux (1813–83) and Pierre Lallement (1843–91) began manufacturing designs with rotary cranks and foot pedals attached to the front wheel hub.

Other experiments in mechanical propulsion included foot-operated treadles, which were similar to the foot panels used to drive looms and sewing machines. However, these solutions were never particularly practical and it wasn’t until the late 1860s that bicycles using pedals similar to ones we recognize today were in widespread use. These came to be known as velocipedes – from the Latin for ‘fast foot’.

While these designs did allow far greater speeds to be achieved, they were not without their problems. Pedals attached to the front hub made it very difficult to steer and pedal simultaneously and the poor ride quality gave rise to the nickname ‘bone shaker’. As the velocipedes improved, and cyclists became more aware of their capabilities, cycling clubs started to form and the first organized races were held.
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A typical image of a cyclist on a velocipede or ‘bone shaker’ bicycle, widely used throughout the 1840s and 1850s. This type of bicycle earned its moniker through the use of solid wood or metal wheels.

HIGH WHEELER / PENNY-FARTHING

c.1870

The penny-farthing, or high wheeler as it was more commonly known, evolved from the velocipede as engineers and manufacturers realized that the larger the wheel the farther one would travel with a single rotation of the pedals. These designs coincided with advances in metalworking that enabled stronger, lighter and more complex frames to be constructed.

As the popularity of high wheelers increased, manufacturers started to deliver an ever-increasing range of models. Each new model provided small improvements in areas such as handling, spoke and wheel tension, and advances in drivetrain mechanics. Riders could also choose a machine that best corresponded to the length of their leg.

Regardless of these advances, some fundamental problems remained. Mounting and dismounting a high wheeler was notoriously difficult as the saddle could be well over a metre (3ft 3in) high and the vehicle needed to be in motion before the rider could take a seat. They were also incredibly dangerous machines that needed skill and, more importantly, courage to ride. It was the frequent incidents and crashes involving high wheelers that gave rise to the phrase ‘taking a header’.
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A postman delivers mail using a penny-farthing. The speed and efficiency that the bicycle may have introduced to the postal service was undoubtedly countered by the number of accidents!

SAFETY BICYCLE

c.1880

Henry J Lawson

The earliest example of a rear wheel chain-driven bicycle is a drawing that appears in Leonardo da Vinci’s Codex Atlanticus of c.1493. A design by the British inventor Henry J Lawson (1852–1925) of 1879 was in all probability the first chain-driven bicycle of real significance. Chain drives enabled a large sprocket attached to the pedal cranks to be connected to a small sprocket attached to the rear wheel. This simple mechanism multiplied the ratio of pedal revolutions to wheel revolutions, thus eliminating the need for the large wheels featured on high wheelers and precipitating a return to bicycles with smaller, similarly sized wheels.

The basic drive-chain system was further improved by John Kemp Starley (1854–1901), often described as the father of the bicycle industry, when he created the Rover Safety in 1885. The safety bicycle, as it became known, helped cycling become an accessible method of transportation and recreation, regardless of the cyclist’s size, sex or fearlessness. As a journalist for The Cyclist commented upon seeing one of these bicycles for the first time: ‘Here indeed is safety guaranteed, the cyclist may ride rough-shod over hedges, ditches and other obstacles without the fear of going over the handles’.

With this single innovation the modern bicycle was born. Almost every bicycle designed since has used mechanical and engineering principles derived from the safety bicycle.
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There were many variations of the safety bicycle, with different manufacturers putting their own individual spin on the design. However, advertisements like this one from 1888 helped the Rover Safety bicycle become the most successful version of the era.

SHAFT-DRIVEN BICYCLE

c.1890

Walter Stillman

Today we are accustomed to seeing a chain and the corresponding drivetrain as part of a bicycle. Chains and sprockets are exposed on the overwhelming majority of bicycles and are part of what we recognize in the form and shape of a bicycle. However, chain drives are not the only means of transferring power to the wheels.

The shaft drive is the most popular alternative drivetrain. The shaft-drive mechanism is typically comprised of a stiff rod, or drive shaft, with a bevelled gear at each end positioned at 90 degrees to the shaft. First patented in the United States by Walter Stillman in 1891, they initially proved popular. However, their use declined as chain-driven bicycles offered greater efficiency and the ability to work with a wider range of gearing systems, including derailleurs.

While the shaft drive’s relative inefficiency makes the system unsuitable for racing or any form of elite performance, there has been a resurgence in manufacturers using them for urban bikes designed for frequent, short cycles. This is predominantly because the drive system can be built as an enclosed and sealed component, eliminating the need for regular maintenance and protecting the rider from the oil and lubrication required for a chain-drive design.
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This early example of a shaft-drive design is a Columbia safety bicycle and was produced by the Pope Manufacturing Company in 1899. There are numerous examples of shaft-drive in current production; notable examples include Ross Lovegrove’s Bamboo bike for Biomega.

DURSLEY PEDERSEN BICYCLE

1894

Mikael Pedersen

The Pedersen bicycle is one of history’s more idiosyncratic and unusual-looking designs. The machine’s designer, Mikael Pedersen (1855–1929), was a Danish blacksmith, inventor, musician and keen cyclist. Pedersen was responsible for an eclectic range of machinery, including a threshing machine that separated the wheat from the chaff, a gearing system for horse-driven mills, a braking system for carriages, and a centrifuge for separating cream that helped to revolutionize the dairy industry.

In 1893 Pedersen moved from his native Denmark to Dursley, England and applied for a patent for a new type of bicycle. He was unhappy with the comfort afforded by the orthodox safety bicycles of the time, claiming that they were ‘weakest where they ought to be strongest and heaviest where they ought to be lightest’. To rectify this, Pedersen set about reconfiguring the entire machine, starting with the element he found most troubling – the saddle.

Pedersen’s design for a new flexible saddle resembled a woven sling that worked according to the same principles as a hammock. A frame constructed from 14 narrow steel rods was then designed around the saddle. Based on solid engineering principles, the complex geometry of the resulting bicycle consists of 21 distinct triangles and 57 separate joints.
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Although the Pedersen bicycle was first produced in the 1890s, the unique look and ride quality of the original design have ensured that it continues to be built today, albeit in relatively small numbers.

TRADITIONAL DUTCH OMAFIETS, OR ‘GRANDMA’S BIKE’

1892

The traditional Dutch bicycle, or omafiets – meaning ‘Grandma’s bike’ in Dutch – evolved following the introduction of the safety bicycle and the rapid industrialization of bicycle production in the Netherlands at the end of the nineteenth century. First designed in 1892 by Royal Dutch Gazelle, the Netherlands’ largest cycling brand, the omafiets is still in production and remains largely unchanged today.

The predominantly flat Dutch landscape is perfect for leisurely cruising around on a bicycle, and, like any successful product, the omafiets is entirely suited to its environment. The rear luggage rack is strong enough to take the weight of a person and the lowered step-through crossbar available on some models helped women use the omafiets while wearing skirts or dresses. The gently hooped frame, metal chain-guard, curved handlebars and extreme upright riding position result in an instantly recognizable machine.

Built from steel, almost uniformly finished in black, the omafiets’ solid and rugged construction ensured that they were built to last a lifetime. As common today as any point over the past hundred years, many owners are, quite literally, riding their grandma’s bicycle.
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Dutch Gazelle were awarded their ‘Royal’ epithet by Princess Margriet in 1992. The Dutch Royal Seal of approval is granted only to successful Dutch brands that have existed for more than one hundred years and are exceptionally influential in their field. Since the company’s foundation in 1892 in excess of 12 million Gazelles have been produced.

THE TANDEM

1898

(first patent)

It is almost impossible to pinpoint the exact origins of the tandem. While bicycles designed for more than one person, in various incarnations, have been around since the mid nineteenth century, one of the first documented examples was a two-seater built by Mikael Pederson (see page 18) in 1898.

Tandem riding provides a completely unique and rewarding experience, one that differs significantly from the experience of a single-seater. In allowing two people, of differing strength, endurance and ability, to ride together, the tandem can turn an individual activity into a shared experience. This fact helped tandem riding initially gain popularity as a romantic pastime indulged in by lovers. Tandem riding is now more widespread, with other common uses including providing access to cycling for people with a range of physical and visual impairments.

Riding a tandem can be demanding: it requires specific techniques, chiefly teamwork and understanding between the two riders. The front rider, or captain, is responsible for communicating approaching changes in road surface, upcoming corners and gear changes. The rear rider, or stoker, must listen to instructions coming from the captain and minimize any unpredictable movements or changes in weight that can unbalance the bicycle.

The mechanism used to transfer power to the wheels from two sets of pedals can vary considerably. The commonest system is a synchronized chain drive where the two sets of pedals are linked and work together to power the rear wheel. More complicated systems have independent drive chains that allow one rider to stop pedalling and relax while the other carries on.

[image: Images]

The Independent Drive system, developed by daVinci Designs, is unique to tandems and allows the captain and stoker to pedal
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