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FOREWORD


I’d recommend this book to any aspiring triathlete wanting to be better. Paul had a huge influence on my career when I was a teenager. He took me from being a poor swimmer to a competitive one and gave me enormous belief and confidence that made me the athlete I am today. He is a passionate and charismatic coach that will get the best out of you!


-Alex A Yee


2024 Olympic Triathlon Champion


2024 World Triathlon Champion








PREFACE


By embracing your faults and constantly working to improve them in every session, using a marginal gain mentality, you can strive for the sporting nirvana – linear progression. Do not be scared to dream big. Even if you think that marginal gains might only be psychological, they are still gains. A positive athlete is a successful athlete, who strives to be the best they can be and trusts in the process, knowing the results will follow. (Paul Eaglestone 2022)


What type of athlete are you right now?


There will be sections in the book that have been highlighted as more suitable to athletes in each of the following categories, but it is not fixed, merely a general guide:


Beginner (novice): new to swimming and may not have previously competed.


Competitor: triathlete from run or cycle background whose overall fitness is good but struggles with the swim.


Age grouper: good swimmer and competitive triathlete, looking to improve technique and efficiency.


Elite: high-level competitive triathlete looking for marginal gains.
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INTRODUCTION


This book is aimed at triathletes who can comfortably swim 200 m front crawl and who are aged between 12 and 100 years old. It is for people who want to improve their front crawl technique and be able to achieve goal times for distances from 200 m to an ironman swim of 3.8 km and anywhere in between.


I think we can say that the most effective method for improving swimming technique and achieving faster times is to have a good coach on the deck – setting the sessions, timing and constantly pointing out flaws and correcting them with feedback. For various reasons, however, that is not always feasible, especially for the amateur athlete who wants to complete a triathlon and is only able to do a couple of swims a week in their local pool.


It is easy to get caught up in the aim of completing the swim, with the training focus being only on endurance. In my opinion, doing unnecessary kilometre after kilometre with poor technique only locks in bad habits. This book aims to show that by slowing down and concentrating on holding form over shorter distances, reaching your swimming goals is more attainable.


The basic principle I explore in this book is that swimming should be like cycling on a fixed gear bike: the gear is set to give you the same amount of distance with every full rotation of the pedal. In the same way, Edwin Moses always ran 13 strides between hurdles. In swimming the equivalent is the distance travelled for one arm’s full rotation: commonly known as ‘distance per stroke’ (DPS). If you can find your optimum DPS over a short distance, with a slower stroke rate than you would use in a competition, and then learn to hold that DPS as far as possible over your required race distance, this will form the foundation of efficient swimming. Of course, efficient swimming is also about having a good technique, which includes an understanding of hydrodynamics as well as the mechanics of the strokes themselves, both of which are covered in this book.


The main focus of training in this book is about constantly trying to improve your efficiency and speed. If you know your stroke count, pace (time taken for each interval) and rate of perceived exertion (RPE) (as a measure of effort used to swim an interval) you can work to lower any one of these to make you a faster and more efficient swimmer. In cycling, over the last few decades, every small energy-saving technique and piece of equipment has been used to maximise the end outcome: cycling faster. In swimming it is easy to forget the details, especially if your only metric is the clock. My aim is that the principles in this book help you to focus on improving your efficiency by stroke count and pace, as a simple way not only to measure speed but also your technique and hydrodynamic position while swimming; and that they also help you to constantly think about how to train smarter, rather than harder. The methods in this book were used with groups of teenage and adult triathletes, many of whom still use these as the foundation to their swimming training.








CHAPTER 1


SIMPLE HYDRODYNAMICS





This chapter is based on science and the theory of Ernest W. Maglischo in his book Swimming Fastest.1


Energy conservation is a serious concern nowadays, and one area where you can witness this is in the current design of cars, which are aerodynamically shaped and fuel efficient. So how does that relate to swimming?


Firstly, you are not travelling through the air, which is approximately 830 times less dense than water, meaning that if you want to travel at speed you are going to be using a lot more of the body’s energy. This makes efficiency vital. Secondly, by simply reducing the amount of space you take up in the water, you are reducing the drag factor.


As this book is aimed mainly at triathletes who, in general, have a good understanding of aerodynamics when riding a bike, I often use cycling as an analogy for hydrodynamics in swimming. Air and water are both classified as fluids. Consequently, the physical laws are the same for both, even though water is considerably denser. Therefore, like any object moving through the air, the faster it goes, the greater the resistance against it – commonly known as drag. This can be reduced by its shape (improving its aerodynamics) and applies to your body when swimming in water (hydrodynamics).


By understanding the biomechanics and physics of swimming and knowing how important a hydrodynamic position in the water is, you can learn to visualise how your perfect front crawl should look and feel. This is the first step in working towards your goal of being a faster and more efficient athlete. The main goal of the swim within a triathlon is to swim as fast as possible using the least amount of energy you can. It is only approximately 20% of the race.


Hydrodynamics in swimming are mainly governed by your body position. Going back to cycling, it is akin to being in the best possible aerodynamic position on an expensive time trial bike. Or like building an aerodynamic body for a car. Get this right and you are already taking the first steps towards becoming an efficient athlete.


BASICS OF DRAG


The resistive force that acts in the opposite direction to a swimmer’s body is often known as drag. It is important to have an understanding of resistive forces, or drag, so you can minimise them, and therefore maximise propulsion. There are a few different types of drag forces, which basically all help to slow you down and require increased effort to overcome, thereby consuming more of the energy that you are trying to save to complete your race.


The key factors that determine the resistance drag you create in swimming are:


•The shape or space a person makes in the water (frontal drag).


•Limb movements pushing water forwards instead of backwards (pushing drag).


•The friction between the body and the water flows that it hits (frictional drag).


•The body’s movement in the water also creates eddy currents that act against your forward propulsion.


FRONTAL DRAG


Simply put, the frontal shape your body presents to the water (in cycling, your body’s frontal area) creates resistance, and the bigger the frontal area, the more resistance that is created. Also, the water movement in swimming creates what are called eddy currents, with water filling in behind you as you move forwards. These can tend to pull you back, as the hole behind needs to be filled. The less streamlined your body is, the more turbulence there is, leading to eddy currents working against you and slowing you down.


The following diagrams show two classic examples of how frontal resistance is increased.
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Figure 1.1 Snaking





Figure 1.1 shows how body alignment can greatly increase frontal drag by what is commonly known as snaking, often caused by the entering hand crossing the body centreline. Athlete ‘a’ has good body alignment, moving through a smaller space in the water; athlete ‘b’ has poor body alignment, with hips and legs swinging outside the shoulder line.


Figure 1.2 highlights that the greater depth you take up in the water, the more frontal drag you create, similar to sitting up on a bike, compared with being head down on your tri-bars. Your body may naturally be more dense (for example, bones and muscles weigh more than adipose tissue, and distribution will be different too), with women, for example, on average 1 percentage point less dense than men (the density of fresh water is 1.0 gm/cc vs 0.98 for men and 0.97 for women), which means that on average a man floats further down in the water. The buoyancy force, according to Archimedes, means that the body is subjected to a force equal to the weight of water displaced by the body – requiring more lift to counter it.
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Figure 1.2 Frontal drag





Athlete (a) has a good body alignment showing less space taken up in the water. Athlete (b) has poor body alignment with lower hips and a deep kick taking up more space in the water.


FRICTIONAL DRAG


As you move through the water it exerts a frictional force on the layer of fluid next to your skin. This is often reduced by wearing the latest swimwear or, in open water, a good quality wetsuit. Competitive swimmers will often wear drag shorts in training to increase drag for resistance, which also helps you to feel faster in competition when wearing your race suit.


PUSHING DRAG


A good example of pushing drag is when a swimmer has poor hand entry: slapping a forearm against the surface of the water and pushing it forwards along the surface which causes extra drag and slows the swimmer down. To help reduce this, keep all non-propulsive limb movements streamlined and soft to avoid them pushing against the water, by trying to slide them through instead.


WAVE DRAG


This drag force acts where the air and water meet and can be greatly increased in open water, especially on a windy day. When you move a part of your body at the water’s surface, a wave is created. The force exerted on you by a wave is known as wave drag.


REDUCING DRAG


•Good body alignment: keep your core locked (belly button to spine), your head as still as possible, minimising rotation when breathing and rotate your body as an entire unit, thereby minimising lateral movement.


•Ensure that hand entry and arm recovery are relaxed and smooth: where possible keep your arms within the cross-sectional area of the body as they enter the water and slide them forwards through the water with the smallest and most tapered surfaces, fingertips facing forwards.


•Avoid putting any pressure on the water on all non-propulsive movements, for example avoid pressing downwards with your hand before it reaches the catch position (technique covered in the next chapter).


•Keep your kick as shallow as possible to maintain a good streamlined body position.


PROPULSION


Newton’s third law of motion: whenever two objects interact, they exert equal and opposite forces on each other. This is often expressed as ‘every action has an equal and opposite reaction’.


I agree with Ernest W. Maglischo’s conclusions in his book, Swimming Fastest, that forward propulsion in swimming is mainly the effect of your limbs pushing backwards against the water. Therefore, until your hand and forearm are vertical to the surface of the water, there is little, if any, forward propulsion from any other actions, as stated in Newton’s Third Law. The actions of pushing your hand and forearm against the water in a backwards direction will drive you forwards. This also supports the two most effective methods for swimming fast: early vertical forearm (EVF); and kayaking or Popov’s method of swimming.


•EVF: early vertical forearm basically aims to position your forearm as close to vertical as early as possible – as determined by Newton’s Third Law: until you are pushing backwards with your forearm, there is no forward propulsion generated from your arms. It is the new way of explaining high elbow. The larger the surface area and greater the force pushing backwards on the water, the more forward propulsion there will be.


•Kayaking: Popov’s method of swimming, simply put, is continuous swimming (avoiding dead spots by unnecessary gliding). Imagine doing a front crawl arm motion while holding a broom handle, with one hand at each end of the pole. Alexander Popov who was coached by Gennadi Touretski was known as one of most efficient front crawl athletes in the world at the time he was competing. He had a relaxed smooth style, which gave the impression he was gliding. He was actually using the kayaking method where one arm is always pushing the water backwards, so he never lost his forward momentum.


SUMMARY POINTS


Take up as little shape as possible in the water, try not to present blunt shapes pushing forwards against the water and instead try to make them as streamlined as possible. Keep any action that is not pushing backwards to create forward propulsion as relaxed and smooth as possible, allowing you to use most of your energy in moving you forwards as efficiently as you can.


Remember to focus on hydrodynamics (body position) to reduce drag as well as Newton’s law of action and reaction, push backwards to go forwards.


 


1Ernest W. Maglischo, Swimming Fastest. (Champaign, Illinois: Human Kinetics, 2003).








CHAPTER 2


FRONT CRAWL TECHNIQUE





Is there such a thing as the perfect front crawl stroke?


If we look at the first section of the book and agree that swimming propulsion is governed by Newton’s laws, and that, within reason, human bodies are all pretty much the same, then efficient front crawl should look very similar for most swimmers.


One of the main reasons you see a lot of differences in technique is the varying degrees of mobility that athletes have, followed by varying levels of specific fitness. By specific I mean triathletes that might have a high level of run and cycling fitness but struggle in the swim. I have not mentioned strength as it only comes in at an elite level, and especially for sprinting. Achieving your goal of swimming an event distance at your target pace, with enough energy saved for the second two legs of a triathlon, hasn’t got much to do with sheer muscle strength. You just need the fitness to be able to hold the form required for efficient swimming.


I will describe what I consider the basic front crawl technique: essentially a streamlined body position; force being applied only in the direction that will push you forwards at a steady velocity; and with all non-propulsive movements relaxed (soft) and not creating any additional drag if possible.


COMPONENTS OF FRONT CRAWL


•Body position: horizontal, and laterally aligned.


•Arm action: reach, catch, propulsive underwater phase, recovery.


•Legs: the flutter kick and various different beat options.


•Breathing: head position and turning action with different patterns.


•Timing: how each component fits together.




BODY POSITION


As you have read in the previous chapter, obtaining a streamlined body position is crucial in reducing form drag. Compare the effort and money that goes into cycling to achieve an aerodynamic advantage, then look at what you could do to improve your hydrodynamic position in the water. I will attempt to describe the optimal body position in this section.


Finding your balance in the water can be done leaning on your chest (as your lungs are airbags and aid buoyancy), which can help your legs move up to a vertical position in line with the water. Your legs need to be relaxed and slightly bent at the knees, with feet pointing backwards.
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Figure 2.1 Front crawl body position right hand extended, left starting release





The body position is streamlined, close to the surface of the water. The key is to have a strong core and concentrate on taking up as little space as possible, with your chest resting on the water in a relaxed, neutral manner. You should think of it as swimming through the water, rather than trying to be on top of it. The surface should be on the head’s natural hairline, with your head slightly downwards and eyes approximately 45 degrees forwards, shoulders and upper back at the surface. Hips should be at the surface or just below, and legs close enough to the surface so that heel and toes can break the surface at the end of the upbeat of the kick. As your arms alternate between strokes, your body should roll around its longitudinal axis. Body roll will normally be between 45 degrees and a maximum of 60 degrees.


Rolling your body helps with engaging the strong chest and shoulder muscles. There is no real hydrodynamic advantage to your body rotation, as previously thought. The roll is generated from your shoulders as your arm reaches out in front of you before you execute the catch. Try not to force the rotation from the hips, but let it come naturally as your shoulders turn to allow your arm to fully extend straight out in front, which is known as the reach.




Key Points:


•Head still and in line with the body.


•Eyes looking forwards and down.


•Shoulders at the surface and rolling with the stroke.


•Hips close to the surface and rolling with the stroke.


•Legs in line with the body (trying to keep the kick with approximately 30–50 cm depth).


•Body roll between 45 and 60 degrees.


ARM ACTION


The arms are the driving force providing most of the propulsion – as much as 95% comes from the arms with very little coming from the legs, which tend to act as stabilisation for the body, especially in longer or wetsuit swims; your chest and shoulder muscles are also used, in the underwater propulsive phase. The arm action is continuous: while one is underwater driving you forwards, the other is out of the water and should be relaxed (loose, try to avoid any tension) in the recovery phase. Each arm cycle can be broken down to six main component parts:


1.Hand entry – smooth action creating as little disturbance to the surface of the water as possible.


2.Reach – extend the hand forwards until your arm is straight and the shoulder rotated.


3.Catch – where the forearm is vertical to the surface of the water, ready to apply backwards force on the water.


4.Propulsive phase – where your hand and forearm are moving backwards pressing against the water to drive your body forwards.


5.Release – when forearm and hand can no long push back against the water.


6.Recovery – where the hand exits the water and continues forwards above the water to re-enter the water in front of the head to start the cycle over again.




Hand Entry and Reach


1.The hand enters the water in line with the shoulders in front of your head, elbow slightly bent, middle fingers first. Try to make this a clean, smooth action.


2.As the hand enters, let the forearm follow through the same hole created by the hand, avoiding smashing the forearm down on the surface.


3.After the hand has entered, then straighten your arm in front of you. Your hand should be just below the surface rotating your shoulder downwards (the reach). By rotating your shoulder down to fully extend your hand in front of you, you are not only allowing yourself to engage your chest and shoulder muscles on the propulsive underwater phase but also making it easier for the recovery arm to clear the water.




[image: figure]

Figure 2.2 Smooth hand entry





The Catch


This is arguably the most important part of the stroke. There are many different variations and opinions as to the best way to achieve this. The overall aim is to get your hand and forearm vertical to the surface as quickly and efficiently as possible, without any unnecessary downward force on the water, which will only push your body upwards and NOT forwards. Once you remember that, you will have a basic understanding of what you are trying to achieve.


With your thumb slightly turned upwards, tilt your wrist to initiate the movement (engage the catch) and think about anchoring your elbow perpendicular to the surface (below it to allow for shoulder rotation) as you bring your hand and forearm to the vertical position. The idea is to get your forearm vertical as early as your range of motion allows. You should have a large boomerang-shaped paddle to push against the water.


The phrase ‘Early Vertical Forearm’ is how competitive swimmers think about it. However, it’s just as relevant for all swimmers. The important point is that the sooner you get your forearm vertical, the longer your propulsive phase will be. Always keep to your range of mobility, and don’t force it too early, putting unnecessary pressure on your shoulder joint. EVF just emphasises the old high elbow catch, which has been around for ages. Thinking about it can help to stop you dropping your elbow and slipping through the water.




[image: figure]

Figure 2.3 The catch (high elbow)





The Propulsive Phase


Here you are looking for the path of most resistance: try to feel the water as a solid object and imagine your arm staying still as your body moves forwards.


1.Keeping your hand and forearm vertical to the surface, accelerate towards your body centreline. Your arm is bent at approximately 90 degrees, and you should feel your chest and shoulder muscles working at this point. Remember, if it feels easy you are probably slipping; always try to keep your hand slightly in front of your elbow.


2.Once your hand is below your belly button, it will change its angle of attack (direction) to slightly outwards, which should also be the fastest part of the cycle, keeping the pressure on the water as your forearm and hand rise towards the surface.


3.The propulsive phase ends when the forearm can no longer remain vertical to the water surface. This is a lot sooner than you would expect, normally around your hips. Although it is not often coached currently it should still be a thin ‘S’ shape.
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Figure 2.4 The propulsive phase





The Release


This is the part where, although the hand and forearm are still underwater, there is little or no propulsion from their actions as they can no longer push the water backwards. Turn your hand so the little finger can break the water first. If you press your hand against the water as it raises, this will push your body downwards and cause a slight deceleration. Newton’s laws of physics say that force will act in an equal and opposite way. The release should start with the shoulder rotating upwards and the elbow exiting the water first.
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Figure 2.5 The release, hand exiting the water





The Recovery


As your hand exits the water smoothly with the little finger first, it is aided by your body rotation driven by your shoulder. Try to relax your hands, letting out any tension in the finger so it hangs loose as your elbow raises high into the classic high elbow recovery position. Keep your finger pointing towards the surface as your arm travels alongside your body slightly outside your shoulder line. Try to avoid swinging your arm outwards, aiming to keep the hand moving in a straight path until it reaches the entry point and you repeat the process. This should be a relaxed motion, hence why it is known as the ‘recovery’.




[image: figure]

Figure 2.6 The recovery





KAYAKING


Unless you are swimming slowly to work on technique, try to make the whole arm cycle a continuous motion, with the reach and release happening simultaneously. A continuous action will help to maintain your maximum velocity through the water. This is essentially what is called the ‘kayaking’ method, made famous by Alexander Popov’s coach Gennadi Touretski. There is plenty of information online, including videos that may be useful to look at. My own simple take on this, which can help any athlete, is that it is continuous swimming with no over glide or pause on the reach. Try doing your front crawl arm action while holding a broomstick with a hand on each end. As mentioned previously, enter and release happen at the same time. Although a long gliding stroke can look efficient and lower your stroke count, think about the basic laws of momentum: if you start to decelerate, it will take more energy to increase your speed again.




Table 2.1 Key points for arm stroke








	Reach

	hand extends and shoulder rotates






	Catch

	wrist tilts to start arm dropping into catch position; elbow remains high (near the surface): you are looking for a boomerang shape






	Accelerate

	when the arm is vertical, apply force on the water by accelerating as far back as it can go, keeping the forearm vertical to the surface






	Recover

	from the shoulder rotation, relax the arm and hand with high elbow in a straight line outside the body, then back to hand entry position









KICK ACTION


Although there is little propulsion from a leg kick, especially when swimming longer distances, it plays an important part in keeping your body streamlined and in the overall timing and coordination of the stroke. There are a few different variations, known as beats. The important thing to think about is to keep your kick as shallow as possible and your feet flat to the water on the downbeat, keeping both ankles relaxed. The downbeat is the propulsive phase, while the upbeat is the recovery.


Propulsive Downbeat


This begins as the hip lowers: the upper leg follows the hip and the knee begins to bend, while your shin and foot press downwards against the water; your foot should be slightly pointed inwards, which is known as ‘intoeing’. Your feet should very slightly cross, tapping each other as one is coming up and the other down. Any propulsive force is gained as the leg accelerates downwards. It finishes as your leg straightens – your foot should be at the deepest point, approximately 30–45 cm below the surface.
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Figure 2.7 Downbeat pushing down against the water





Recovery Upbeat


This is the recovery phase of the kick: I like to think about this as your foot bouncing back towards the surface after finishing the downbeat. Keeping your toes pointed and legs relaxed, let them rise to the surface with the rebound from the water; your heel should just break the surface before executing the downbeat, while your feet shouldn’t fully break the surface – rather than creating a big splash, try to bubble the water at your feet.
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Figure 2.8 Upbeat 30 cm depth





KICK RHYTHM


Six-Beat


The six-beat rhythm links closely to the arms – so the three downward kick beats of the legs correspond to each arm in its underwater phase, which also breaks down into three parts: the downward movement to catch, inward pull towards the body’s centreline and outward motion towards release. This is not something that is coached or that a swimmer should even think about, but it should be a natural rhythm. The comparison is like spinning with a high cadence on a bike in an easy gear: the feet should feel that they bounce back to the surface after the whip-like the action of the downbeat.


The six-beat kick is the most recommended kick: it is shallow and helps to maintain a good rhythm and, if done correctly, can be quite efficient. As you would expect, competitive swimmers will kick fast – you might notice particularly when watching 50 m sprinters. But it is also effective for open-water swimming and events, so if you use a six-beat kick in a swimming pool for training, it will naturally aid with increasing stroke rate and then transfer to open-water swimming easily.


Two-Beat


The two-beat uses the least amount of energy and is popular for distance swimming. It suits a more buoyant swimmer, as it is harder to maintain body alignment and tends to be deeper than a six-beat kick.


The two-beat crossover kick is somewhere between the energy-saving two-beat kick and the propulsive six-beat kick. It is a two-beat kick (one kick per arm rotation), which tends to be slightly deeper and use less energy than a six-beat. To help stabilise your body alignment, your legs cross over at the ankle, which helps to stop them spreading out, keeping them in a closer vertical plane. This can aid swimmers who swing their arm low around the side on the recovery, as it helps to stop any body movement from the hips, known as snaking.
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Figure 2.9 Crossover two-beat leg kick







BEST RHYTHM


For triathlon swimming I feel there is not a straightforward best to choose, and it might be better for a triathlete to approach kicking like cadence when cycling. Using an energy-saving two-beat style is a good idea for longer swims, especially when wearing a wetsuit that increases your buoyancy and can restrict arm movement and often encourages a more swing-out recovery style. For training in the pool, especially on short, hard intervals, technique and general swim fitness work, a six-beat kick is probably the best option. Modify your kick to suit conditions, intensity and environment.

OEBPS/css/page-template.xpgt
 

   

   
	 
    

     
	 
    

     
	 
	 
    

     
	 
    

     
	 
	 
    

     
         
             
             
             
             
             
        
    

  

   
     
  





OEBPS/images/cover.jpg
o I
FREE SPEED






OEBPS/nav.xhtml




Contents





		Cover Page



		Title Page



		Copyright Page



		Contents



		Foreword by Alex Yee



		Preface



		Acknowledgments



		Introduction



		Chapter 1 Simple Hydrodynamics



		Chapter 2 Front Crawl Technique



		Chapter 3 Common Faults and Fixes



		Chapter 4 Basic Equipment Guide



		Chapter 5 Optimum Stroke Count



		Chapter 6 17/20 Training



		Chapter 7 Technique Drills



		Chapter 8 Session Structure



		Chapter 9 Breakthrough Training



		Chapter 10 Sprint Training



		Chapter 11 Pool Racing



		Chapter 12 Race Planning



		Chapter 13 Backstroke



		Chapter 14 Breaststroke



		Chapter 15 Butterfly and Medley



		Chapter 16 Starts and Turns



		Chapter 17 Open-Water Swimming



		Chapter 18 Dry Land Training



		Chapter 19 Sports Psychology



		Chapter 20 Triathlon Training



		Conclusion



		Glossary



		Recommended Reading











Pagebreaks of the print version





		C



		1



		2



		3



		4



		5



		6



		7



		8



		9



		10



		11



		12



		13



		14



		15



		16



		17



		18



		19



		20



		21



		22



		23



		24



		25



		26



		27



		28



		29



		30



		31



		32



		33



		34



		35



		36



		37



		38



		39



		40



		41



		42



		43



		44



		45



		46



		47



		48



		49



		50



		51



		52



		53



		54



		55



		56



		57



		58



		59



		60



		61



		62



		63



		64



		65



		66



		67



		68



		69



		70



		71



		72



		73



		74



		75



		76



		77



		78



		79



		80



		81



		82



		83



		84



		85



		86



		87



		88



		89



		90



		91



		92



		93



		94



		95



		96



		97



		98



		99



		100



		101



		102



		103



		104



		105



		106



		107



		108



		109



		110



		111



		112



		113



		114



		115



		116



		117



		118



		119



		120



		121



		122



		123



		124



		125



		126



		127



		128



		129



		130



		131



		132



		133



		134



		135



		136



		137



		138



		139



		140



		141



		142



		143



		144



		145



		146



		147



		148



		149



		150



		151



		152



		153



		154



		155



		156



		157



		158



		159



		160



		161



		162



		163



		164



		165



		166



		167



		168



		169



		170



		171



		172



		173



		174



		175



		176



		177



		178



		179



		180



		181



		182



		183



		184



		185



		186



		187



		188



		189



		190



		191



		192



		193



		194



		195



		196



		197











OEBPS/images/p16-1.jpg
e (o

@

o

O

\3&
|

@





OEBPS/images/p28-1.jpg
3z,

2 beats per arm cycle
with legs crossing





OEBPS/images/p15-1.jpg





OEBPS/images/p23-1.jpg





OEBPS/images/tp.jpg
o G
FREE SPEED






OEBPS/images/p24-1.jpg
hand & forearm push
backwards while remaining
vertical o water's surface

>





OEBPS/images/p20-1.jpg





OEBPS/images/p22-1.jpg
hand entry

Vs





OEBPS/images/p27-1.jpg





OEBPS/images/p27-2.jpg





OEBPS/images/p24-2.jpg
g

S~

s





OEBPS/images/cp.jpg





OEBPS/images/p25-1.jpg
high elbow recovery, the hand
& forearm swing around the
body





