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This is a biomechanics book with a difference. In it, Dr Cleather shows why an understanding
of force is a critical factor in planning effective training programmes. Along the way, he debunks
many myths that are prevalent within the strength and conditioning community. Written in
digestible short chapters and assuming no prior biomechanical knowledge, ‘Force’ is essential
reading for all coaches and athletes.

From Publishers WeeklyAt the start of the gripping seventh Women's Murder Club thriller from
bestseller Patterson and Paetro (after 2007's The 6th Target), San Francisco is still haunted by
the disappearance of Michael Campion, the much-adored teenage son of a former California
governor, three months earlier. Following up on a tip that Michael was last seen entering a
prostitute's house, homicide inspector Lindsay Boxer and her new partner, Rich Conklin, are
shocked when the hooker immediately confesses that Michael, who had a heart defect, died
during sex and she disposed of his body. Lindsay's ADA pal, Yuki Castellano, is sure she has a
slam-dunk case, but the trial soon takes a bizarre turn. Lindsay and Rich also scramble to track
down a serial arsonist responsible for murdering a string of wealthy couples. Lindsay races to
put the pieces together before the fires hit too close to home. In true Patterson style, the reader
is privy to Lindsay's thoughts as well as the killers', ratcheting up the suspense an extra notch.
Fans won't be disappointed with the twist at the end that not even Lindsay sees coming.
(Feb.)Copyright © Reed Business Information, a division of Reed Elsevier Inc. All rights
reserved. --This text refers to the audio_download edition.Review"Fast-moving, intricately
plotted story in which Boxer steals the show as the tough cop with a good heart" * The Mirror *
"The suspense is kept high until the final pages. 7th Heaven is written in a brisk and clear
style . . . I enjoy a good plot and this one qualifies in that category . . . the bottom line is that I
really enjoyed it and would certainly read more of the series and rather regret not having read
the earlier ones" * eurocrime.co.uk * "Another giant of popular fiction to arrive in the shops in
January will be James Patterson with 7th Heaven...As with all Patterson novels, expect lots of
clever links in the breakneck plot" * Cork Evening Echo * "The seventh in the popular Woman's
Murder Club series, this crime drama races along in short, action-packed chapters" * My
Weekly * "I stayed up so late finishing it I got a migraine. But it was worth it!" * York Evening
Press * --This text refers to the audio_download edition.From AudioFileThis installment in the
Women's Murder Club series involves murder, stalking, and arson. Lindsay Boxer and her
partner, Rich Conklin, investigate a series of brutal arsons in which rich couples are burned
alive in their homes. Subplots include a lead on the disappearance of rich kid Michael Campion
and a plot involving a psychotic journalist. Carolyn McCormick reads this chilling mystery with
just the right touch of suspense. McCormick's soft-voiced narration delivers an unemotional
reading of the horrific crimes perpetrated by the story's cold-blooded serial killers. In this way,
McCormick keeps herself at arm's length emotionally from the events of the mystery, thereby
adroitly increasing its tension and keeping the listener poised for the next piece of the puzzle.
M.B.K. © AudioFile 2008, Portland, Maine --This text refers to the audio_download
edition.About the AuthorJAMES PATTERSON is one of the best-known and biggest-selling
writers of all time. His books have sold in excess of 350 million copies worldwide. He is the
author of some of the most popular series of the past two decades - the Alex Cross, Women's
Murder Club, Detective Michael Bennett and Private novels - and he has written many other



number one bestsellers including romance novels and stand-alone thrillers. James is
passionate about encouraging children to read. Inspired by his own son who was a reluctant
reader, he also writes a range of books for young readers including the Middle School, I Funny,
Treasure Hunters, House of Robots, Confessions, and Maximum Ride series. James has
donated millions in grants to independent bookshops and has been the most borrowed author
in UK libraries for the past ten years in a row. He lives in Florida with his wife and son. --This
text refers to the audio_download edition.Read more
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ForceThe biomechanics of trainingDr Dan CleatherKMA PressPrague, Czech
RepublicCopyright © 2021 Daniel J CleatherAll rights reserved. No part of this book may be
reproduced or transmitted in any form whatsoever without written permission from the author,
with the exception of the inclusions of brief quotations in articles or reviews.9798467935775For
Kuba, Max and AlexAcknowledgmentsThanks to Jon Goodwin for the careful critical reading
and for being awesome. I feel like much of this book is my reinterpretation of his and Dan
John’s ideas. Of course, where I have made mistakes, the errors are all mine. Thanks also to
Kat Daniels for some fun Twitter discussions and for giving comments on Chapter 26, to Peter
Weyand for his permission to use the images in Figure 19 and to Stuart McMillan for providing
the image in Figure 20.This book was started before Covid, barely touched for most of the
pandemic, but then completed during a period of self-isolation due to (asymptomatic) Covid
infection. One surprising positive of Covid has been the opportunity to make real online friends.
I am immensely grateful to have met Sophia Nimphius and Joseph Esformes, kindred spirits to
me, who have been a source of inspiration and support.Thanks to Hayley Legg for ALWAYS
being there. Thanks also to Gill McInnes for making me feel valued and Stephen Patterson for
his patience and wisdom.Bara, když my se vzali, �žÖ¶�À jsem že nikdy jsem nev�±Yil že n�¶¶Fð by mi
znal tak dob�–P. Ted’, vice znáš m�ö  duch. Kuba, Max and Alex, there is nothing that is even
remotely as important to me as you are. I love you so much.PrefaceThere are a lot of
biomechanics books out there. Some are good and some are bad. Often whether a book is
good or bad will depend on the reader and what they hope to learn from the book. For many
practitioners (strength and conditioning coaches, personal trainers, physiotherapists, athletic
trainers, etc), the most interesting part of a biomechanics book will be examples that show the
practical relevance of the material. However, as far as I have seen, all biomechanics books
share a similar logic in terms of their narrative direction. That is, the order of the books is
dictated by the mathematical content and they are arranged in the most logical order for
learning the mechanics. This is fantastic if the ultimate goal is to learn about the maths,
however it can relegate the practical interpretation of the material to a secondary role.This is a
very different type of biomechanics book because its narrative is structured around the training
process. First and foremost, what I try to do here is explain the purpose of training from a
biomechanical perspective. I only introduce mechanical concepts when I need them to
elaborate on the story that I am telling. This means that the order of presentation of the
mathematics is pretty non-standard, but hopefully means that the relevance and importance of
mechanical principles for training is clearer and more explicit.The book is structured as follows.
The first seven chapters describe what we are trying to achieve when we train (from a
biomechanical standpoint). This essentially boils down to producing as much force as possible
in the sporting environment (or, more strictly, and as we will see in Chapter 3, as much
impulse). Having determined the goal of training, in Chapters 8 and 9, I talk about the general
factors that need to be considered in order to ensure that our training is effective in improving
our ability to express force in a way that is relevant for our sport. This is often referred to as the
specificity of training. Most of the rest of the book is then comprised of a discussion of the way
in which force is expressed during movement, and the implications of this for the training
process.Biomechanics is a discipline which seems to be particularly susceptible to
pseudoscience. One of my goals in this book is to try and explain why some popular
‘biomechanical’ theories may not be as rigorous as they might seem. These discussions are
presented throughout the book, in places that seemed most logical to me.My main motivation



in writing this book is to demonstrate that an understanding of biomechanics is fundamental to
effective training practices. However, the relevance of the science is not in finding a particular
study that examined x or y training practice in order to say whether the method is worthwhile or
not. Rather, a deep appreciation for the way in which the body produces force, and how this
varies depending on the task in hand, is one of the key considerations in designing effective
training programmes.“From understanding Jin [trained force], we can achieve
enlightenment”The Canon of Tai Chi Chuan (Tai Chi Chuan Ching),Often attributed to Wang
Zong-yue (late eighteenth century),Translation by Dan Docherty,Tai Chi Chuan: Decoding the
Classics for the Modern Martial ArtistIntroductionWhat is the purpose of training?It seems
most appropriate to start a book about training by asking what we are trying to achieve when
we train. At the most basic level this can probably be boiled down to two aims – we train in
order to improve our performance level and to reduce the likelihood that we will get injured.
How can an understanding of force help us to achieve these aims?Sporting performance is
often predicated upon our ability to either change our own motion or the motion of an external
body. As we will see shortly in order to change the motion of a body we need to apply a force
to it. Our ability to move ourselves or to move things is therefore highly dependent on our ability
to express force. Consequently, whether we are aware of it or not, one of the main outcomes of
our training is to increase or refine our force expression capabilities.At the same time as we
exert forces on our external environment, we also load our bones, muscles, tendons and
ligaments with internal forces. This loading is an important stimulus for training adaptations.
However, the most common mechanism for musculoskeletal injury is that one or more of these
tissues is exposed to too much force. This can be in the form of a one-off event where the force
exceeds the load bearing capacity of the tissue (e.g. in the case of a bone break or muscle
tear) or because the tissue is exposed to repeated loading over a period of time that exceeds
the tissue’s ability to adapt (as occurs in chronic overuse injuries). Thus, if we want to reduce
the likelihood that we get injured, we need to understand the forces that our bodily structures
experience during movement.At the most fundamental level, sports performance can probably
be reduced to just two dimensions – the actual physical performance capability of the athlete
and then the athlete’s ability to use these capacities within the competitive environment. To use
an autosport analogy, we have the capabilities of the car, and the capabilities of the driver. In
training we want to improve both. The capabilities of the ‘driver’ include things like the athlete’s
ability to read and predict what is happening in the competitive arena, to deceive opponents
and to be able to compete effectively (which in turn encompasses their psychological make-
up). The capacity of the ‘car’ can essentially be boiled down again to just two inter-related
elements – that is, the abilities of the athlete to access energy and to express force. This book
is principally about the latter ability, although we will also touch on the relationship between
force expression and energy needs.Lost in translationBiomechanics is the application of
mechanical principles to biological organisms. For the purpose of this book this will comprise
the analysis of the forces acting on, and expressed by, an athlete. As we have just seen, such
an analysis is fundamental to the understanding of athletic performance. However, despite the
importance of a clear understanding of force, it is very common for coaches to make mistakes
in the interpretation of some of the most basic biomechanical principles. Why is this?The
problem arises because some of the technical terms used in mechanics overlap with some
everyday language. In particular, in mechanics we talk about force, work and power, and these
terms all have strict mechanical and mathematical definitions. Unfortunately, the way that we
use these words in everyday language often does not correspond with the mechanical
definition. For instance, in mechanics, power is ‘the rate of doing work’. However, a dictionary



definition of power might be something like ‘the capability to act in a particular way’, ‘the ability
to influence the behaviour of someone else’, or ‘physical strength or the force expressed by
something’[*]. The dictionary definitions are clearly both very different and much wider than the
mechanical definition. To add to the confusion, the latter dictionary definition actually equates
power with another mechanical quantity, force – suggesting that power and force are the same
thing.It is thus really easy for the uninitiated to get confused. It is entirely natural to read a word
like ‘power’ in a biomechanical text and to understand this in terms of one of the dictionary
definitions. However, this can quickly lead to a fundamental misunderstanding of the
biomechanics.At the outset of this book it is thus vital that we recognise that words like force or
power have both an everyday and a mechanical meaning. Many people don’t realise this, and
this is a constant source of misunderstanding. It is also imperative that when we talk about
biomechanics we are vigilant about using terminology precisely. It is really easy to slip and to
use mechanical terminology according to the common vernacular – especially when trying to
convince the lay person.Throughout this book I will try to outline some of the common mistakes
that people make in applying biomechanics to questions of training. In many cases these
problems are simply a result of imprecision in terminology. To a large part then, this book is
about having clarity in the meaning of biomechanical terms, and then deriving training insights
from them.1 Aristotle versus NewtonWhat is a force?Trying to answer the question ‘What is a
force?’ is very far from being a trivial task. It is true that most of us have some intuitive
understanding of what a force ‘is’. However, when we are actually asked to define a force we
discover that something we thought we understood is actually pretty difficult to pin down. Many
of us would probably settle on the somewhat vague definition that a force is a push or a pull,
but would have the nagging suspicion that our explanation was missing something.The reason
for our difficulty is that a force is not something we can see. In fact, some philosophers of
science would argue that a force is not something that even really exists at all. Instead, force is
our attempt to explain the causes of motion (or actually, the causes of a change in motion, but
we will come to this shortly). We actually define force in terms of the effects it has on motion.
For instance, we know that if we push something it will start moving, and if we push it harder it
will move faster. Force thus describes a quality of the push – how hard it is, or more strictly, its
tendency to create changes in motion.Given that we define a force based upon its effect, we
could argue that a force is not a “thing” per se, but rather a concept or theoretical construct. If
this is the case, force is also a pretty nebulous concept. We use it to describe the changes in
motion caused by actual physical, material interactions between objects – our pushes and
pulls[†]. However, we also talk about forces that exist in the absence of motion. Similarly, we
use the same concept to describe the mutual attraction that exists between massive bodies
(gravity) or the repulsion/attraction between charged bodies (electromagnetism).To summarise,
defining the meaning of force is not simple...Our intuition is stuck in Ancient GreeceSo we have
decided that we will define a force by reference to its effects. Unfortunately, the next problem
that we encounter is that determining the effects of a force is also non-trivial. We might be
inclined to think that our common sense will tell us what happens when we push, pull or drop
something, however frequently it can lead us astray. For instance, our intuition tells us that if we
drop two similarly sized balls of differing weights from a tall tower that the heavier ball will hit
the ground first (when in actual fact they will make contact with the ground at the same time).
We shouldn’t feel too bad if we make this mistake however – no less a thinker than Aristotle
thought exactly the same thing.Aristotle devoted considerable effort to the problem of motion.
In particular, he observed (as did we on the previous page) that if we push something it will
start moving and if we push it harder it will go faster[‡]. Similarly, he noted that in order to keep



the object moving we need to keep pushing it. He explained this by suggesting that the
application of a force is the cause of an object’s velocity (speed). That is, force (F) is directly
proportional to velocity (v), or:Some variation of this law remained the dominant definition of
force for around the next 2000 years. Even today, our intuition will tell us the same thing, and
for exactly the same reasons as Aristotle – that is, we tend to feel that things will only move if
we are pushing them.Newton’s 1st LawIsaac Newton revolutionised our understanding of the
causes of movement with his eponymous three laws. We can best understand this by
contrasting his laws with the Aristotelian position. Let’s consider his 1st Law.“Every body
perseveres in its state of being at rest or of moving uniformly straight forward, unless it is
compelled to change its state by application of a force.”The first part of this law is the same as
for Aristotle – things that are still, will only start moving if we push them. However the second
part is entirely different – it says that if something is moving it will continue moving with the
same speed and in the same direction unless we push it. This is diametrically opposite to our
intuitive sense that we need to keep pushing something if it is to continue moving. So how has
our intuition failed us? Well arguably it hasn’t – in our everyday experience if we start a wheel
rolling or throw a ball they don’t keep moving, but instead come to a rest. What is important
here is that the reason they stop moving is because there is a force acting on them that
changes their motion, be it wind resistance, friction or gravity. If the object was moving in outer
space and thus not subject to any forces, it would keep moving indefinitely.Newton’s 2nd
LawNewton’s 2nd Law is one of the most well-known laws of nature and it to all intents and
purposes provides us with the modern definition of force.“The rate of change in motion is
proportional to the force applied and takes place along the straight line in which that force is
impressed.”‘A change in motion’ means a change in the velocity of the object. The rate of
change of velocity of an object is its acceleration[§], thus Newton’s 2nd Law defines force as
being proportional to acceleration (a).Clearly this is also very different to the ideas of Aristotle.
Newton proposed that rather than force being the cause of an object’s velocity, rather it was the
cause of the change in the object’s velocity. The distinction is important and it is very common
for people to miss its significance. For instance, you will often hear the claim that forces are the
cause of motion – they are not, they are the cause of changes in motion.Newton’s 2nd Law is
probably best known as the relationship between force, mass (m) and acceleration.That is, the
force required in order to achieve a given acceleration is also proportional to the mass of the
object.Newton’s 3rd Law“To any action there is always an opposite and equal reaction; in other
words the actions of the two bodies upon each other are always equal and always opposite in
direction.”As my good friend Jon Goodwin is want to say, if we push on something, it will push
back – even if it doesn’t have muscles. This effect is often highly important in sport – in many
movements we push into the ground, and the ground pushes back on us. This ‘ground reaction
force’ is the force that actually changes our motion. For instance, during vertical jumping it is
the ground reaction force that propels us into the air.A note on EinsteinIt should be noted that
Newtonian mechanics does not represent the cutting edge of modern physics. Rather, Einstein
in turn revolutionised physics with his theories of special and general relativity. In actual fact,
Newton’s laws just describe a special case of Einstein’s universe where the observer and all
objects are within the same inertial frame. Thankfully, our movements in sport and training are
an example of this special case, and thus we can restrict our biomechanical analyses to
Newtonian (classical) mechanics.Retraining our intuitionIn the introduction we have already
seen that the understanding of mechanics is complicated by the fact that many mechanical
terms also have an informal popular meaning that is different from their mechanical definition.
What this chapter has shown is that in addition we sometimes cannot rely on our first instincts



in order to understand the effect of forces, as our intuition can be misleading. The process of
becoming an excellent coach therefore also involves the retraining of our intuition such that we
see the sporting world through Newton’s eyes.2 Changing velocityForce? Who cares?So
where are we? We have managed to define force and have some rules which describe what
forces do. However, we seem to be proceeding in a backwards fashion – we haven’t yet talked
about what we are trying to achieve with our biomechanical analysis, why we need to
understand force, or why this is relevant to sport and training. Let’s do this now...Ultimately,
very often one of the key factors in sports performance is the ability of the athlete to change
their velocity or the velocity of an external object. Running, acceleration, jumping, throwing,
lifting, striking and changing direction all involve a change in velocity, for instance:How high we
jump is entirely dependent on our velocity at the point we leave the ground;How far we throw is
largely dependent on the velocity of the implement at the point of release;Change of direction
(e.g. cutting) requires the athlete to decelerate their motion in the direction of travel, and then
re-accelerate in a new direction.Now forces cause changes in velocity, hence our interest in
them.Rate versus magnitude of changeIt is important to realise that in sport we are often most
interested in the magnitude of the change of velocity during the course of a particular
movement. For instance, in a vertical jump we might start from a stationary standing position.
As we have seen, how high we jump is entirely dependent on our take-off velocity. Thus the
critical performance variable is how much we increase (change) our velocity. If we are simply
interested in jumping as high as we can, we don’t mind if it takes us longer to achieve this
change in velocity if the end result is a greater change.Newton’s 2nd Law provides us with a
relationship between the force applied and the acceleration experienced by an object.
However, acceleration is the rate of change of velocity. It is critical that we understand that this
is an instantaneous relationship – it just tells us how quickly velocity is changing in one
particular moment. This doesn’t tell us what was the overall change in velocity over the
movement.Of course, if the acceleration over the duration of the movement is constant (i.e. the
force applied is constant) then it is simple to work out the change in velocity: We know that:And
so:Human movement isn’t constantly acceleratedUnfortunately human movement isn’t
generally constantly accelerated. For instance, it takes us time to generate force and the
amount of force that we can apply is highly dependent on the posture of our body at any given
moment. The variable nature of force expression is illustrated by the force-time graphs for
some common human movements that are depicted in Figure 1.Figure 1. Force-time graphs for
some common human movements (note that axes are not to scale relative to one another).It is
clear that the force-time relationship in all of these movements is highly non-linear and
certainly not constant. This means that we can’t simply calculate the change in velocity using
the previous equation. How can we possibly work out the change in velocity during these
movements?3 How much force?What variable?Let’s approach the problem of finding the
change in velocity from a different angle. We know, from Newton’s 2nd Law, that forces are the
cause of changes in velocity. Therefore, if more force is applied during a movement then the
change in velocity must be greater. But how can we say ‘how much’ force has been applied?
How do we calculate the ‘total force’ applied during the movement? To put this in terms of the
force-time curves we saw in Figure 1, we have a highly non-linear curve that represents the
force applied over the course of the movement. What aspect of the curve would best express if
a lot of force was applied or not?One reasonable solution might be to look at the maximum
force that was achieved. However, this will just tell us how much force there was at one instant
in time – this doesn’t mean that force was necessarily high over the whole period. To get a
better idea of the force that was applied over the whole movement we could calculate the



average force that was applied. However, this in turn doesn’t tell us anything about the duration
of the force application – and longer force application surely means ‘more’ total
force.ImpulseInstead, let’s consider calculating the area underneath the force-time curve.
There will be more area under the curve if the peak force is higher, if the average force was
greater, or if force was applied for longer. Thus the area under the curve seems like a good
choice for quantifying how much force was applied as it will capture the different ways in which
we can apply more force. We give the area underneath the force-time curve a special name –
impulse (I). However, it might be easier to understand if you think of impulse as ‘total
force’.Impulse-momentum relationshipAs we might expect given that forces are the cause of
changes in velocity, there is a direct relationship between impulse applied and the change in
velocity. More impulse, i.e. more total force, means that there will be a greater change in
velocity. In fact, impulse and change in velocity are directly proportional to each other:More
strictly, the impulse applied is equal to the change in momentum (momentum is mass
multiplied by velocity):We can rearrange this equation to find the change in velocity:For those
that are interested, the derivation of the impulse-momentum relationship can be found in this
footnote[**].Impulse, impulse, impulseWe have already seen that our change in velocity during
a movement is often a critical performance variable. We have now shown that the cause of our
change in velocity is the impulse that we apply. This means that in many cases we can explain
differences in explosive physical performances in terms of impulse generation. Impulse will
often be the most important performance variable. I’ll say that again, impulse will often be the
most important performance variable. However, in coaching and training circles it is rare for
there to be much, if any, focus on impulse. Instead, coaches tend to be more interested in other
variables like peak power or peak force.This is not a force-velocity relationshipOne of the most
common errors in biomechanics, is to think that the impulse-momentum relationship is
effectively a force-velocity relationship. Remember that intuitively, like Aristotle, we have a
tendency to ‘feel’ that force should be related to velocity – i.e. that more force should mean
more velocity:The impulse-momentum relationship tells us that impulse or ‘total force’ is related
to the change in velocity:‘total’ Why isn’t this the same as a force-velocity relationship? The
critical point here is that there is no direct instantaneous relationship between the force and the
velocity. That is, if we know the force at a particular time we still don’t know the velocity of an
object with a known mass – the force could be large, but the object be moving slowly, or vice
versa. In contrast, Newton’s 2nd Law defines an instantaneous relationship between force and
acceleration. If we know the force acting on a known mass then we can directly calculate the
acceleration of the object. If the force is large then so is the acceleration.It is important to
remember that the impulse-momentum relationship is about the magnitude (amount) of change
in velocity over a particular period of time, whereas Newton’s 2nd law is an instantaneous
relationship reflecting the rate of change in that moment. The magnitude of change is
independent of the actual velocity that the object is travelling at. If we apply a certain amount of
impulse to an object then the increase in its velocity will be the same if it starts from rest or if it
is travelling at 100 miles per hour.4 Maximising impulseHow can we increase the impulse
applied?It is clear then, that for many sporting activities, in order to improve our performance
we need to increase the amount of impulse that we apply during a movement. That is, we need
to increase the area under the force-time curve. There are effectively three ways that we can
do this.Increase peak or average forceProbably the simplest way to increase the impulse
applied (i.e. the ‘total force’) is simply to increase the magnitude of the force applied during a
particular part of the movement. For instance, Figure 2 presents the force-time graph for the
propulsive phase of a vertical jump. In the second panel we can see that if the peak force is



increased, then the area underneath the curve is clearly increased as well. It is important to
note here if the height of any part of the curve is increased that the area under the curve is
increased – the increase doesn’t have to be at the peak. Average force can thus be increased,
increasing the impulse, with the peak force being unchanged.Figure 2. Increasing impulse
during vertical jumping. Top left panel indicates the original jump. The other three panels
illustrate the increase in area under the curve with greater peak force, greater rate of force
development (RFD) and a longer duration of force application.
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Dagan H., “Nothing earth shattering but worth the read.. There was nothing earth shattering
here but it was worth the read. It's just a really large argument for specificity in all aspects.
Exercise selection, technique, sets, reps, rest time etc...My big negative is the author spending
so much time talking about the problem with this theory or that theory and why they are wrong.
It felt a bit negative but sometimes that's science I guess.There are a few good takeways. My
biggest takeaway was the need for both short ground contact plyos and prolonged ground
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contact plyos. Not sure that was one of the authors intention.It's a good book for general
education on biomechanics if you have no background.”

Jared Sagez, “I enjoyed it. Good book. Refreshing compared to the normal regurgitating of the
same information in a lot of training books. I only wish it could've been longer with more
philosophy on how to approach the topics in training. But maybe that is in another book, I will
be looking into all books written by this author!”

Brad M, “Great read. Fantastic read. Takes a complex subject and makes it actionable for any
athlete or coach. Highly recommend. .”

Ragul Selvamoorthy, “Excellent book, easy to read, simplifies the difficult. This book is just
excellent, and Dan has always delivered, like in his previous book called "the little black book of
training wisdom".Summary:The book goes through all of the key biomechanical concepts that
pertain to Strength and conditioning, and sports biomechanics. The beauty of this book lies in
how easily some concepts are explained with good examples, the force-vector theory where
there's a earth fixed coordinate system (global), and an athlete fixed coordinate system (local),
and how some forces will still be vertical relative to the athlete. gives a very good example of
how some concepts that are popularised aren't what they seem to be.Readability:This has to
be one of the easiest books to cruise through, it took just under 4 hours of reading, I literally
couldn't stop reading this, as the continuity and flow of the text and chapters were
impeccable.Complexity:This book will be the easiest and most resourceful biomechanics book
you will come across, if you do not have a mathematics background. Anyone can read this,
regardless of their educational background.Highly recommend reading this book, and also the
other books that Dan has published.”

Louis Howe, “Exceptional resource. This book provides an excellent overview for how
biomechanics should influence our decision-making as coaches when designing a training
process. By far, the most enjoyable feature is how easy it was to interpret each section and
appreciate the contents relevance to the S&C community. Dan does a great job of keeping
everything simple and avoiding jargon for jargon-sake. A must have!”

Ashley Stead, “Well worth a read!. Fairly easy to understand, I think it’s very well written and
would recommend on the bookshelf of all strength coaches at any level!”

Joseph Esformes, “Making the complex appear simple!. This is an excellent book on the
biomechanics of training, covering the most relevant areas for practitioners with outstanding
clarity and insight into what matters. This is a book I will be returning to time and again. Thank
you, Dan!”

luke, “Great book. Nice easy read on a challenging topic. Improved my understanding and
enthusiasm for looking deeper into how force is applied in a sporting context.”

The book by Dan Cleather has a rating of  5 out of 4.5. 53 people have provided feedback.
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