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CHAPTER 1


EVOLUTION OF THE BIKE




1817 – The Walking Machine
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The walking machine.






Initially developed as an alternative to travel by horse, a German named Karl Drais invented the first practical bicycle, which he named the Draisine. It was powered by scooting and, due to its solid wooden wheels and frame, it was incredibly uncomfortable on anything but the smoothest of terrain and hence struggled to gain popularity.




1865 – The Velocipede
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The Velocipede.






In 1865 the next generation of bicycle appeared, this time with pedals mounted to the front wheel. It was named Velocipede, Latin for ‘fast foot’, and was nicknamed The Boneshaker. Its wooden frame and metal tyres, combined with the cobbled streets of the day, again made for an extremely uncomfortable ride.




1870 – The Penny Farthing
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The high-wheel bicycle.






Thanks to advancements in alloys, the first metalframed bicycle appeared in around 1870. The high-wheel bicycle was the obvious next step from the Velocipede; the large front wheel enabled faster speeds and also gave a smoother ride, assisted by metal spokes and rubber tyres. The design quickly became very popular, but also gained a reputation for being dangerous due to the rider sitting so high. The iconic Penny Farthing is the most famous of the high-wheel bicycles.




1880 – The Safety Bicycle
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The safety bicycle.







Bearing many similarities to a modern bike, the safety bicycle was a big turning point in the bicycle’s evolution. Locating a chain-drive transmission between the two wheels helped to increase stability. This was one of the most important differences between the safety bicycle and its ancestors – it made people see the bicycle as a legitimate means of transport, no longer a dangerous toy.




The Birth of the Modern Mountain Bike
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US Army bicycle.






In 1896 the US Army introduced the first specifically modified off-road bicycle to replace horses. As bicycles don’t need food, water or rest, cannot become ill and, most importantly, are not easily killed, it was an obvious choice to replace the costly horse. The first modified off-road bicycles were all built with rigid frames and forks.


Less than a decade later, in 1902, European road racers founded the road cycling-based sport of cyclocross. During organized road races, riders would take short cuts through farmers’ fields to get to the next town quicker. The idea stuck and cyclo-cross was born. The invention of the sport is the first recorded instance of bicycles being raced off-road.


In 1955 a group of cyclists from the United Kingdom created The Rough Stuff Fellowship, a club for cyclists that wanted to ride off-road.
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Early cyclo-cross bike.
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Klunker.




In the early 1970s a group of riders from California retrofitted a heavy beach cruiser from the 1930s with fat balloon tyres, better brakes and motocross handlebars. These bikes became known as Klunkers and were used to race down mountain fire roads. As these races become bigger they became known as Repack races, due to the grease in the hub brakes heating up so much it would melt and spill out, requiring the rider to repack their hubs after each run. Repack racing rapidly became popular and more competitive, sparking innovation for some of the first ever specially designed mountain bike products.
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A mountain bike from the 1980s.




In the late 1970s, leading into the early 1980s, a few road bike companies started to mass produce the first mountain bikes, which to begin with were seen as a short-term fad. The first mass-produced mountain bikes were modified road bike frames that had thicker tubing for strength, wider tyre clearance for the larger tyres, and the first flat handlebars to give better stability. Until the late 1980s the sport of mountain biking was still in its infancy and therefore was not taken seriously by the larger bike brands.
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A mountain bike from the 1990s.




In the late 1980s and early 1990s the popularity of mountain biking rapidly grew due to recognition from the media. There were televised events and athletes with big sponsorship deals, which in turn increased innovation in mountain bike technology. People started to realize the benefits of an all-terrain bicycle and larger bicycle manufacturers started to produce mountain bikes (MTB) and invest in new technology.


The Different Types of Mountain Bike


The limits of mountain bike performance and rider skill are constantly being pushed. Whether it’s riding longer distances, getting down a mountain faster, jumping bigger gaps or hopping between obstacles more quickly or with more style, the progression of the sport is in constant flux. Due to these different specializations, mountain biking has branched off into multiple unique disciplines, with each requiring its own specific bike and equipment. Manufacturers and competitors are always looking for an edge over the competition, so constant technological and manufacturing development is achieved and new technologies are often quickly transferred from one discipline to another.


Modern mountain biking can be roughly split between these eight disciplines.




Cross-country (XC)
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Cross-country bike.






Cross-country is the most common mountain bike discipline and is currently the only one that is also an Olympic sport. It usually involves a mass or interval start, with riders racing a long, often looped, track. The tracks tend to be of a lower technical skill level and the focus is more on fitness and endurance. Tracks are made up of many climbs and descents across a mixture of terrain: loamy forest single tracks, gravelly fire roads and even tarmac sections between off-road stages. Owing to the difficulty in televising an XC race and the low frequency of jumps and crashes, cross-country has a small viewing audience despite having a greater professional and amateur competitive turnout than any of the other disciplines.


Cross-country bikes can be either hardtails or short travel, full suspension bikes. A hardtail allows a more efficient power transfer, whereas a small amount of rear suspension allows the rider to traverse rougher sections faster but he or she may lose some of the power of a pedal stroke to the action of the suspension.


The steep geometry of a cross-country bike is designed to put the rider in an upright position for riding, making climbing a lot easier as well as allowing easier steering at lower speeds.




Trail/Enduro


Trail biking is the bridge between downhill and cross-country; in essence it is what mountain biking is all about. Trail bikes are often hailed as ‘do anything’ or ‘one bikes’, as in one bike to do it all.
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All-mountain bike.






All-mountain bikes are for riders who want to ride to the top of the trail, but still want to ride at speed and tackle technical sections, jumps and drops on the descent. From this concept, the MTB race discipline of enduro was born. This involves multiple timed downhill stages with riders having to pedal, often uphill, between stages. A trail bike features front and rear suspension with 140–180mm of travel. The bikes are required to be lightweight for the climbs but also tough enough to be able to cope with rough terrain, drops and jumps on the descents. The geometry on an AM bike is considerably slacker in comparison to an XC bike, meaning the angle of the front forks is more relaxed and the bike has a longer wheelbase. This makes the bike more stable and easier to control on the descent and at high speed.




Downhill (DH)
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Downhill bike.






Downhill mountain biking is exclusively, as the name suggests, a downhill sport. Riders are transported to the top of the hill by means of a vehicle or ski lift, often referred to as an uplift.


Downhill trails are far more technical than those used in other forms of mountain biking. They feature drops, jumps and incredibly rough terrain, and are often made up of large areas of mud, rocks or roots.


The extreme nature of downhill trails is made easier to tackle by the large amount of suspension of downhill bikes – around 200mm of travel – along with thick, dual ply tyres and very slack geometry, putting the rider in the right position to tackle these obstacles as well as making the bike a lot more stable at the higher speeds associated with downhill.




Freeride (FR)
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Freeride bike.






Stemming from downhill but lacking the timed aspect, freeride is all about style and tricks. The bikes are almost indistinguishable from downhill race bikes but the aim is for the rider to demonstrate his or her skill over a series of large jumps and drops. Tricks can involve spinning the bike around the horizontal or vertical axis and removing appendages from the bike in mid-air.




Dual Slalom (DS)
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Dual slalom bike.






Dual slalom involves two riders competing head-to-head down two identical trails that run parallel to one another. The concept itself came originally from dual slalom ski racing. DS was a Mountain Bike World Cup discipline for many years until it was replaced by fourcross in the early 2000s. Despite its removal from the World Cup tour it is still a popular discipline and a crowd favourite at events such as Crankworx and the Sea Otter Classic.


Dual slalom bikes are predominantly lightweight hardtails, however short travel, full suspension is also common. The bikes are tough, with short wheelbases allowing fast turning and quick acceleration.


Four-cross (4X)


4X is derived from BMX racing, with four riders competing head-to-head down a wide track of jumps and berms. The difference between 4X and BMX racetracks is that 4X tracks are predominantly downhill and can feature drops, rocks and roots alongside the large BMX-style jumps. The bikes used in 4X racing are almost indistinguishable from those used in dual slalom.


Trials


Mountain bike trials follow the same principles as motorbike trials. The rider has to negotiate a route through natural or man-made obstacles without putting his or her feet down or falling off. The racing is slow and technical, with riders achieving the summits of large obstacles with a series of hops on either wheels or just the rear wheel. In a trials competition, if any part of the rider or the bike except the tyres touch the course the rider will be given a point. The winner is the rider who completes the course with the fewest points.


Trials bikes feature no suspension at all, small gear ratios and long stems. They are available with mountain bike-style 26in, or much smaller 20in, wheels.




Fat Bike
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Fat bike.






Fat bikes have oversize tyres, enabling the rider to ride on soft terrain where normal mountain bikes would get stuck. These high volume, wide tyres can be ridden on snow, sand and wet boggy ground. The tyres are designed to be ridden at low pressure (8–10psi) which acts like suspension, giving a smooth ride over rougher terrain.




CHAPTER 2


LEARNING THE PARTS OF A MOUNTAIN BIKE


The Parts of a Mountain Bike
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The parts of a mountain bike.




While riding, servicing or repairing mountain bikes, it’s vital to know the names for the different parts. This will be useful when ordering replacements or trying to explain to a bike shop a problem you may be having with your bike.


Frame


The frame is the main structure of the bike to which the majority of the components attach. A frame can be made of aluminium, steel or carbon fibre. By varying the type of material, the shape and size of the tubing, and the angles between each piece, a manufacturer can achieve many different properties from a frame. The primary concerns for frame manufacture are strength and weight. But head-angle, wheelbase, rear suspension position and type of suspension linkage are all key factors in building a frame that will excel in its destined discipline.


Forks


The forks are the part of the bike that attaches the front wheel to the frame. Nearly all mountain bikes feature a suspension fork these days. Front suspension helps absorb the bumps and give a smoother ride, saving riders energy and allowing them to ride faster and for longer.


Rear Shock


On a full suspension bike, the rear shock sits between the front and rear triangle of the bike’s frame. Its job is to absorb bumps, increase grip and give the rider better control.


Headset


The headset is the set of bearings at the front of the bike that attaches the forks to the frame and, if adjusted correctly, will allow smooth steering. The bearings sit in two cups, upper and lower, and are held in compression by a top cap and star-fangled nut.


Handlebars


The handlebars are the main contact point at the front of the bike; they help with steering, stability and also offer a convenient mounting place for brake levers and shifters. Bars are available in various materials, lengths and heights, and with different degrees of sweep.


Stem


The stem connects the handlebars to the forks, allowing you to steer the bike. A longer stem will make steering less responsive but will help the rider get his or her weight forward, which will be good for climbs. A shorter stem will make the steering more responsive and will help the rider get his or her weight back for steep descents.


Brake Levers


The brake levers are located on the handlebars and should be within easy reach of the hands. They allow the rider to either modulate their speed or stop the bike completely. This is achieved by transmitting a rider’s applied braking through to the brake calipers – either by a steel cable or hydraulic fluid.


Grips


The grips are the point where the hands contact the bike; their purpose is to give the rider’s hands a surface to ‘grip’ whilst reducing vibration transmitted to the rider. If you find you have sore hands after riding it’s worth experimenting with different thicknesses and compounds of grip. Typically larger hands prefer a larger diameter grip but this may not always be the case.


Gear Shifters


The shifters are normally located next to the grips; they allow the rider to change gear without removing his or her hands.


Tyres


Tyre choice is critical, they are the only part of the bike that makes contact with the ground. A tyre needs to be able to transmit power from the pedals whilst providing grip for cornering and braking. Tyre manufacturers produce many types of tyre for each cycling discipline. XC tyres need to be light and have very little rolling resistance. A downhill or freeride tyre needs to have good cornering and braking grip whilst possessing great puncture resistance. Each discipline will have tyre options for wet and dry conditions.


Rim


The rim is the aluminium or carbon fibre hoop into which the tyre sits and the spokes are threaded. Older or more basic bicycles may use the rim as a braking surface when using V or cantilever brakes.


Hub


The hub is the centre of the wheel; it consists of the hub shell, axle and bearing. The shell has two metal flanges where the spokes attach, holes drilled to mount a disc brake rotor, and a rear hub will feature a freehub. A ratchet mechanism inside the freehub allows the cassette to freewheel whilst the bike is rolling but engage when power is applied through the drivetrain.


Spokes


The spokes are threaded metal rods that attach the hub to the rim. Each spoke threads into a threaded cylinder called a nipple. Spokes are held under tension and this is where the wheel gets its strength. By adjusting the tension of each nipple a wheel can be straightened or made ‘true’.


Disc Rotor


The brake rotors are a flat steel or aluminium disc that attaches to the centre of the hub to provide a braking surface for the brake caliper. Rotors often feature elaborate patterns, and have drilled holes to allow heat to dissipate and debris or dirt to clear. Cross-country and lighter applications will use a smaller disc, as less braking force is required. Downhill bikes tend to feature the largest size available, 203mm, for the ultimate in braking performance.


Brake Caliper


The brake caliper is the housing for the brake pads and pistons. These apply the braking force to the disc brake rotor via hydraulic pressure applied with the brake lever.


Pedals


The pedals are the main contact point for the feet. They provide a stable surface for the rider to stand on and allow pressure to be exerted to power the bike.


Cranks


The cranks connect the pedals to the drivetrain. They support the rider’s weight and allow him or her to achieve the pedalling motion. The cranks are mounted to the bike via a bottom bracket, threaded cups containing bearings that support the cranks axel.


Chainring


The chainring is the main gear cog that allows power transfer from the cranks to the rear wheel. Depending on use, chainring sizes can vary from forty-four or more teeth down to around twenty-eight for most mountain bike applications. Trials bikes may feature even smaller-sized chainrings to achieve higher gear ratios.


A recent development in drivetrain technology is ‘narrow-wide’.


A narrow-wide chainring features alternative narrow and wide teeth. These mesh with the narrow and wider links on a chain, creating a much better fit and eliminating lateral movement of the chain. This leads to a much improved ability to keep the chain on the chainring and almost completely eliminates the need for a chain guide when paired with a clutched mech.


Cassette


The cassette is the stack of cogs mounted to the rear wheel, they work with the rear derailleur to provide the rider with choice of gears. Usually the stack consists of around ten cogs, but some modern CX bikes can have up to twelve. The cog sizes range from as little as eleven teeth all the way up to as many as forty teeth, allowing for a large range of gear ratio options with only a single front chainring.


The larger the cog on the cassette the easier it will be to be pedal uphill.


Rear Derailleur


The rear derailleur, also known as a rear mech, is the heart of the drivetrain and also its most complex component. Its job is to move the chain across the cassette when the rider selects a gear. When the rear shifter is operated, tension is either applied or released to the gear cable. This tension is translated as lateral movement by the derailleur, which in turn pushes or pulls the chain into the required gear. The rear derailleur also acts as a chain tensioner, keeping the chain under tension through different size gears. Modern mountain bike derailleurs often have a clutch system, keeping the chain under tension at all times and helping to prevent the chain falling off the chainring over rough terrain.


Chain


The job of the chain is to transfer power from the pedals to the rear wheel, propelling the bike forward. Chains vary only in their width, which is specific to the amount of gears on the cassette. Chains tend to then come in eight-, nine-, ten- and eleven-speed varieties.


Seatpost/Dropper Seatpost


The seatpost connects the saddle to the frame. You can normally adjust the height by loosening off the seatpost clamp, positioning the saddle where preferred and then retightening the seatpost clamp. Dropper seatposts allow the rider to remotely adjust the seat height while riding. This is by means of hydraulic or cable-activated lever, which is mounted on the handlebars, and allows the saddle to be dropped out of the way for technical descents or raised to improve pedalling efficiency when climbing.


Saddle


The saddle is the third contact point between rider and bike. It provides a place to sit and also helps the rider keep control of the bike in turns by applying sideways pressure with his or her inner thigh.


Chain Guide


Also known as chain device. The job of a chain guide is to stop the chain from coming off the chainring over bumpy terrain. There are many varieties of chain device on the market, most employ either plastic sliders or small toothed wheels to keep the chain in place.




Riding Gear
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Riding gear and protective equipment.






Safety First


No matter whether you’re a novice or a seasoned professional, falling off your bike is all part of mountain biking. So it’s important to minimize the risk of injury by using the correct protective equipment. Wearing good protective gear is often the difference between getting up and dusting yourself off, or having your day’s riding ended by a crash.


Helmet


Remember to always wear a helmet while riding your bike, no exceptions! Helmets save lives and seriously reduce the severity of head injuries. There are two main types of helmet: the half-face and the full-face. Half-face helmets are intended for cross-country and all mountain use; they are designed to be lightweight while offering adequate protection from side and rear impacts.


Full-face helmets are intended to help protect the whole of your head for the more extreme disciplines of mountain biking. The mouthpiece of the helmet protects the face whilst the improved structural integrity provides extra protection for the skull.


Bear in mind, whatever type of helmet you use it needs to fit correctly. It should have a good snug fit with no movement when shaken around. If you have a crash it is very important to check the helmet for damage; it is also good practice to do this on a regular basis even if you haven’t crashed. If the helmet has any cracks it is important to replace it immediately as it will no longer be 100 per cent effective in the event of a crash.


Gloves


Using gloves is important to help protect your hands as when you fall off your bike, the most natural thing to do is put your hands out. Gloves also provide you with more grip, especially in wet conditions, and can greatly reduce hand pain.


Shorts


There are different types of mountain bike shorts; shorts that are designed for endurance that often have built-in Lycra to reduce chaffing on long rides, and shorts that have built-in padding for protection, which is ideal for disciplines such as downhill and freeride.


Knees and Elbows


The knees and elbows are some of the most vulnerable parts of the body.


If you’re riding anything more technically challenging than light cross-country it’s worth using a set of knee and elbow pads to reduce the risk of cuts, bruises or worse.


Shoes


Using the right shoes for mountain biking is important as they give you more grip, which gives you better control of the bike. Mountain bike shoes are normally made out of tough materials, helping improve pedalling efficiency and protect your feet against impacts. Some riders like to use shoes that clip into a corresponding pedal via a metal cleat attracted to the underside of the shoe, these pedals are known as ‘clipless pedals’. Clipless pedals help improve pedalling efficiency, and keep your feet securely in place over the rough bumps. These types of pedal are not recommended for novice riders as they can be hard to master the technique of getting in and out of.


Eyewear


Having good eyewear is important to protect your eyes from mud and debris thrown up off your tyres. For cross-country with a half face helmet it’s worth using wrap around, anti-fog glasses, which quite often come with selection of lenses for different light conditions. When it comes to riding more extreme terrain, normally with a full-face helmet it is better to use goggles.


Goggles offer a wider frame of vision, help keep your helmet secure and offer increased eye protection.


Body Armour and Neck Protection


For disciplines of mountain biking where high-speed crashes are likely, neck and back protection is recommended.


The most effective upper body protection is the full jacket, offering protection for the back, chest, shoulders, elbows and forearms. This type of upper body protection is ideal for users new to DH and AM. The drawback is they can be restrictive and very hot during summer months.


Spine or back protectors are a lightened version of the full jacket. Without the arm and chest protection, a back protector is much lighter and cooler than a full jacket whist still offering great spinal protection. There are a number of different backpacks that have built-in back protection; these are ideal for occasional riders, people who prefer to ride with a backpack and enduro racers.


Neck braces can be expensive, and most should only be worn with a full-face helmet. The neck brace works with the helmet restricting the movement of your neck during a crash, reducing the risk of injury.




CHAPTER 3


BASIC RIDING TECHNIQUES


This section of the book is to give you a brief insight into some basic mountain bike skills, helping you to have more fun and stay safe on the bike. Remember, it’s always worth taking time to learn new skills, so you can build confidence and give yourself a solid platform to grow upon. As your riding ability starts to improve, the way you set up and maintain your bike will evolve to complement your new riding style. People start to favour one-finger braking, adjusting things such as handlebar position and suspension set-up to help them get the most out of their bike.




Attack Position
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The attack position.
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