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CHAPTER 1

Chapter 1 — Hidden engine hides: biotensegrity,
kinetic chains and spirals

There's  one  thing  I  want  you  to  think  about  before  reading  any  further,
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because it changes the way you look at every remaining shot in this book.
When you watch Roger Federer hit a forehand, or Pete Sampras throw an
explosive serve, your eyes are being deceived. It kept following the blur of
the  racket's  surface,  but  the  racket  was  just  the  tip  of  the  last  whip,
obediently  following.  The  real  blow  had  begun  hundreds  of  milliseconds
earlier, deep into the soles of the feet.

Almost everyone who picks up a racket for the first time makes the same
mistake.  Seeing  the  ball  coming,  they  tense  up,  grip  the  handle  of  the
racket as if to suffocate it, then swing their arms to hit the ball using only
their shoulders and hands. You know the result, even though you've never
thought  about  why:  the  ball  falls  short  and  lifeless,  the  stroke  feels  stiff
and jerky,  and after  just  a  few months the elbow starts  screaming every
time  you  pick  up  the  racket.  That's  tennis  elbow,  microscopic  tears  that
gradually accumulate because the arm has to do a job it was never born
to do.

The arm is tricking you

Your hitting arm generates almost  no forward energy on its  own.  It's  not
the  engine.  It  is  a  whip,  an  elastic  conduit  whose  sole  job  is  to  transmit
and release force that has been generated elsewhere. High-speed video
and force sensors,  the kind of  work that  John Yandell,  Howard Brody or
Mark Kovacs spent their careers doing, demonstrate this very concretely.
Watch Jannik Sinner or Carlos Alcaraz hit an 85 mph rally shot, about half
of that ball's energy, about 51 to 54 percent, comes from the ground and
the  feet.  Another  30%  is  multiplied  through  the  body  as  it  swings  open.
Shoulders contribute about 10%. Forearm and wrist? Only 6 to 8%. They
are  not  resources,  they  are  valves,  triggers  that  release  something  that
has been built in advance.

So  if  your  foundation  is  dead,  if  your  legs  aren't  charging,  if  the  ground
isn't being utilized, your swing is dead, no matter how hard your arms are
trying. And your shoulders and elbows will  be the ones paying the price.
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Imagine  a  six-link  chain:  ground,  knees  and  hips,  torso  and  core,
shoulders and shoulder blades, forearms and wrists, and finally the racket
head.  The  energy  must  pass  through  each  of  those  links,  in  the  correct
order, for the whip to snap off properly at the end.

Why don't you brake suddenly?

This is the part that almost no one explains well, and it is the biggest lever
you have to  apply  force gently:  the near  part  must  decelerate for  the far
part to accelerate. Think of a whip. The person holding the whip does not
try to swing the tip of the whip quickly,  it  is physically impossible to do it
with  just  the  arm.  Instead  they  jerked  the  heavy  handle  forward  and
stopped suddenly. That stop creates a wave that runs along the tapering
skin, and when the wave reaches the paper-thin tip of the whip, the tip of
the whip travels faster than the speed of sound. That's the chirp you hear.

In  your  forehand,  the  front  hip  is  the  handle  of  the  whip.  When  Novak
Djokovic loads an open forehand, he pushes about 2,200 newtons down
through his back foot into the court, equivalent to more than two and a half
times his body weight, straight into the ground. As he opens his body, his
hips rotate toward the net at more than 450 degrees per second. But what
the  high-speed  camera  recorded,  about  40  milliseconds  before  he
touched  the  ball,  was  that  the  previous  hip  did  not  continue  to  rotate.  It
slammed  into  an  invisible  wall  and  braked  more  than  80%  almost
immediately.

That  braking  is  real  muscle  work,  the  glutes  and  anterior  intercostal
muscles tighten to hold the pelvis still. Since the rotational momentum has
to  go  somewhere,  it  doesn't  disappear  but  is  transferred  to  the  lighter,
faster  section  above:  the  chest,  which  itself  reaches  about  700  degrees
per  second  before  braking  and  transferring  the  momentum  to  the  arms
and  racquet,  which  are  now  flying  past  the  ball  at  more  than  2,400
degrees per second. This is why the advice to "just swing through the ball"
is  actually  so  bad  if  you  take  it  literally.  If  the  hips  continue  to  rotate
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through  contact,  you  leak  the  accumulated  momentum  instead  of
releasing it. What you need to learn is the deceleration fulcrum: accelerate
the base, brake the base, then let the tip of the whip fly freely.

The body is not built as shown in the bone diagram

Throughout much of the 20th century, sports science viewed the body as
a machine made of hard bones that acted as levers, with muscles as the
separate  motors  that  pulled  them.  The  model  is  neat,  but  wrong,  or  at
least  seriously  flawed.  That's  part  of  the reason many traditional  training
methods treat the arms and shoulders as discrete parts instead of a single
continuous system.

A  more  accurate  picture,  developed  by  researchers  such  as  Stephen
Levin and Thomas Myers, is called biotensegrity. In a tensegrity structure,
the hard parts, your bones, never push directly against each other. They
float,  suspended  within  a  continuous  network  of  stretched  connective
tissue:  fascia,  tendons,  ligaments.  So when you load the  back  leg  when
serving or  hitting the forehand,  that  tension is  not  confined to  the calf.  It
spreads,  up  through  the  Achilles  tendon,  into  the  gluteal  muscles,
diagonally  across  the  back  through  the  thoracic  lumbar  fascia,  to  the
opposite  lat  muscles,  out  to  the  shoulder  and  then  into  the  arm.  One
continuous spiral mesh, not a series of separate parts.

What  is  amazing  is  that  this  model  was  drawn  up  more  than  400  years
ago,  not  in  a  biomechanics  laboratory,  but  in  Tran  Thuc  Tai  Chi  Quan,
under the name Trien Ty Kinh, or silk coiling energy. The ancient masters
did not talk about individual muscle contractions. They talk about sinking
the  center  of  gravity  down  into  the  Dan  Dien,  a  few  fingers  below  the
navel,  then rolling open in a continuous spiral  from the legs,  through the
spine,  out  to  the  fingertips.  The  Tai  Chi  Sutra  has  an  instruction  that
honestly  is  no worse than any modern biomechanist:  "Origin in  the legs,
emanating  from the  legs,  controlled  by  the  waist,  expressed through the
fingers. From the legs to the waist must form a continuous breath."
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Translating that to the tennis court, you get three simple ideas. The root:
the  hind  leg  loads  the  force  into  the  ground,  pushing  the  force  back  up
through  the  body.  Operator:  The  hips  and  lower  back  roll  in  and  out
around a stable axis; you want about 45 to 55 degrees of tension between
the  hips  and  shoulders  at  the  peak  of  loading.  The  performance:  a  truly
relaxed arm, a grip strength of just 2 out of 10, bouncing through the ball
like a flick of silk, not like a club being swung. When you feel this instead
of  just  using  force,  you  are  no  longer  hitting  the  ball.  You  let  a  wave
starting  from  your  feet  meet  the  ball  with  real  mass  behind  it,  and  your
joints barely feel the impact.

Why do you swing so fast it doesn't feel like you're trying?

Have you noticed that the best tennis players you've seen live don't look
like  they're  swinging  hard?  It's  not  an  illusion,  nor  is  it  just  superior
technique.  It  is  a  specific  mechanical  phenomenon  called
stretch-shortening  cycle.  When  a  muscle  and  its  tendons  are  stretched
rapidly,  subjected  to  eccentric  loading,  two  things  happen  at  the  same
time. First, the tendon itself and an elastic protein called titin store actual
mechanical energy, like a drawn bow. Second, the spirit  nervous system
detects  the  sudden  stretch  through  sensors  in  the  muscle  and  fires  an
involuntary reflex, recruiting additional muscle fibers automatically, without
you even thinking about it.

But  there's  a  catch,  and  that's  why  rhythm  is  so  important.  If  too  much
time passes between tension and release, more than about a quarter of a
second,  that  stored  energy  leaks  out  as  heat.  It's  gone  forever.  This  is
exactly  why  the  best  hitters  never  stop  or  stall  at  the  end  of  the  swing.
Watching Alcaraz or Federer at slow speed, the racket falls into the slot in
a  continuous,  looping  motion.  The  external  rotators  of  the  shoulders,
chest,  and  intercostals  are  all  stretched  for  an  extremely  short  period  of
time,  about  120  to  180  milliseconds,  before  rebounding.  That's  not
strength from burning muscle. It is a freely exploited tendon spring.
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The racket and strings are also part of the chain

All  that  biology must  eventually  transfer  energy to  a piece of  equipment,
and the physics of  the racket  and strings are more important  than many
people  realize.  The number  315 grams written  on  the  box  hardly  affects
the  feel  when swinging.  What  matters  is  swingweight:  how the  weight  is
distributed relative  to  where  you hold  it.  Adding  just  three  grams of  lead
tape at the 12 o'clock position on the racket head increases swing weight
by about 9 to 10 points.  That extra swing weight keeps the racket frame
from being thrown back during the 4-  to 5-millisecond moment of  impact
with the ball, so that more momentum is transferred into the shot instead
of being absorbed by the frame's misalignment.

Adding  weight  at  3  and  9  o'clock  instead  of  12  o'clock  does  something
else, it prevents the racket frame from twisting on off-center hits, creating
a  larger  effective  sweet  spot  and  protecting  the  forearm  from  strong
vibration shocks. Then there's the snapback string, which surprises many
people.  The  500  fps  video  shows  that  modern  polyester  pendants  don't
just  deform  straight  back.  The  vertical  strings  are  deflected  horizontally,
sliding  over  the  horizontal  strings,  because  polyester  is  very  slippery.
During  the  last  1.5  milliseconds  of  impact,  those  misaligned  strings
rebound into  position like  a  released sling,  and that  rebound alone adds
about  800  to  1,200  rpm topspin  on  top  of  whatever  your  swing  created.
Your racket's strings are silently doing the real work of creating spin.

Read the leak

When something goes wrong in the swing, the symptom you see is rarely
where the problem actually lies. Here's how I trace common errors back to
their source. If your arms are tired and you know you're using them to hit
the ball, you're not getting force from the ground, and your upper body is
swinging  before  your  hips  can  open.  Correct  by  sinking  your  center  of
gravity  about  10cm  lower  into  your  back  heel,  feeling  the  ground  push
your hips before your hands leave the slot.
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If  the ball  flies  long with  almost  no spin,  your  chest  opens too early  and
flattens too much before contact, eliminating the upward combing action.
Keep the  non-dominant  shoulder  toward  the  contact  area  for  as  long  as
possible,  allowing  the  arm  to  snap  through  while  the  body  remains  in
position.  Sharp  pain  on  the  outside  of  the  elbow  is  often  caused  by
gripping the racket too tightly, level 9 or 10 out of 10, combined with hitting
late  behind the body.  Reduce grip  strength to  2  out  of  10 when loading,
bringing the contact point about 30cm further in front of the front hip. And
if the ball feels weak, being pushed but not rebounding, you are failing to
decelerate, your hips keep spinning through impact with nothing to brake.
Imagine a steel post at your front hip, pinning your front leg, locking your
hips, and letting it bounce the racquet head through.

Three exercises to really feel this

The first exercise is to throw the medicine ball in deceleration style. Take
a two-handed medicine ball weighing 2 to 3kg. Come into an open stance
on  baseline,  load  your  back  leg,  roll  your  pelvis  about  45  degrees,  and
then throw the ball toward the wall about 4 meters away using a throwing
rotation. The key is the moment immediately after releasing the ball: focus
all your attention on braking the front hip the moment the ball leaves your
hand.  If  your  hips  continue  to  rotate  and  you  lose  balance,  that's  a  sign
you're not braking properly. You should feel your core activate strongly to
pop the ball out.

Lesson  two,  two-fingered  feather  whip.  Holding  the  racket  with  just  the
thumb and index finger,  the grip strength is  really  loose about  1.5 out  of
10.  Do  a  rally  at  the  end  of  the  court  with  a  partner  at  50% speed.  Pay
attention  to  what  the  wrist  does  on  its  own:  as  the  hips  push  forward,  it
should naturally drop back into a deep bend, then snap back on release
without  you  forcing  it.  There  is  no  tension  in  the  forearm.  Lesson  three,
check  the  whooshing  sound when holding  the  racket  upside  down.  Turn
the  racket  upside  down,  holding  it  just  below  the  head,  then  swing  that
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bare  handle  through  the  air  like  a  whip.  Listen  for  where  in  the  arc  the
loudest  whirring  noise  occurs.  If  it's  in  the  back  of  your  body,  you're
leaking energy too early. What you want is a whoosh that peaks about six
inches in front of your front hip, right where the ball is actually waiting for
you.
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CHAPTER 2

Chapter 2 — Satori's eye: why top players "see"
the ball before it arrives

I  want  to  start  by  breaking  down  something  that  almost  everyone  has
been  taught  from  their  first  lesson:  watch  the  ball  hit  the  string.  Sounds
very reasonable. Every coach says this, even the one who taught you. But
there's a problem, physiologically, it's impossible.

Your eyes only smoothly track an object moving at a maximum speed of
about 100 to 120 degrees per second. That is the limit of so-called smooth
pursuit. But as the ball enters the final 15 feet of its flight path toward you,
it crosses your field of vision at more than 500 degrees per second, many
times  faster  than  your  eyeballs  can  rotate.  No  matter  how  much  you
focus, you can't change that. Your eyes simply cannot follow the ball until
it  hits  the  string.  So  what  are  the  world's  best  tennis  players  actually
doing?

Why do top players see the ball before it arrives?

Researcher  John  Yandell  answered  this  question  by  filming  Roger
Federer at 250 frames per second, with the camera focusing only on his
head  and  eyes.  What  he  discovered  completely  changed  the  way  we
understand vision in tennis. Federer never followed the ball to the point of
contact.  About  150  milliseconds  before  he  hits  the  ball,  his  eyes  jump
forward  and  lock  onto  the  point  in  space  where  he  predicts  contact  with
the  ball.  His  head  then  stands  completely  still,  and  stays  that  way  for
another 150 to 200 milliseconds after the ball has left the racket.

That state of stillness has a name in sports science: Quiet Eye, a concept
pioneered by Joan Vickers. This is the clearest,  recurring visual cue that
distinguishes  top  athletes  from  the  rest,  appearing  in  many  sports  from
basketball free throws to golf putting. In tennis, it means locking the eyes
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on the contact zone and staying there, not chasing the ball,  not glancing
at the opponent, simply anchoring the eyes on a point that for a moment is
just empty air.

This is what happens when players fail  to do this.  Amateur players track
the ball with jerky eye movements, and in the last 50 milliseconds before
contact,  they  lift  their  heads  to  glance  at  the  net  or  their  opponent's
position.  Not  only  is  lifting  your  head  a  bad  habit,  it  actually  shifts  the
cervical spine, raises the hitting shoulder a few inches, and tilts the racket
face a few degrees out of the correct direction. That's the mechanics of a
bad shot. You don't need to guess why the ball went three feet out, your
head told your shoulders to move before the ball even left the strings.

Why must your head always be balanced?

Look at  Carlos  Alcaraz  running  sideways chasing  a  ball,  his  upper  body
shaking,  his  feet  pounding  the  ground,  and  notice  that  his  eyes  never
seem  to  shake.  His  visual  world  remained  as  stable  as  if  it  were  filmed
with  a  Steadicam.  That  stability  comes  from  one  of  the  body's  fastest
reflexes, called the vestibulo-ocular reflex (VOR).

The mechanism is  roughly  this:  as  the head accelerates,  the fluid  inside
the semicircular canals of the inner ear shifts and bends microscopic hair
cells.  The  signal  goes  straight  to  the  brain  stem,  which  then  sends  a
reverse signal to the eye muscles to rotate the eyes in the exact opposite
direction  of  the  head  movement,  canceling  it  out.  The  entire  loop  takes
place  in  less  than  10  milliseconds,  faster  than  almost  anything  else  the
spirit system can do.

But  this  system  has  one  condition  to  work  best:  the  eye's  line  of  sight
needs  to  stay  relatively  parallel  to  the  field  horizon,  within  about  five
degrees, no matter how low you bend your knees or how hard you slide
into  the  corner.  Tilting  your  head to  one  side  when lunging  disturbs  that
balance.  Your  brain  has  to  expend  extra  processing  power  just  to
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reconcile the conflicting signals, depth perception is really affected, and so
is the rhythm of the shot. This is why coaches are adamant about keeping
the head straight, even when the rest of the body is squirming to reach the
ball.  Not  for  good  posture,  but  to  protect  the  unique  system  that  keeps
vision stable when moving quickly.

Read serve and read the ball before it bounces

How could Djokovic catch a 140 mph serve falling exactly into the middle
of  the  court?  He did  not  react  to  the  ball.  Actually  no.  He is  reading  the
server's body before the ball is even hit, then predicting where the ball will
land immediately afterward.

The  first  part  is  called  predictability,  and  it  starts  sooner  than  you  think.
The  receiver's  visual  system  begins  to  receive  signals  about  100
milliseconds  before  the  racket  even  touches  the  ball.  Top  handlers  read
things  like  the  position  of  the  ball  toss,  the  angle  of  the  chest  and
shoulders  in  front  of  the  server,  the  depth  of  knee  bend  before  kicking.
Combining those signals, they predict the direction of the serve with over
80% accuracy before the ball even leaves the racket.

Part  two happens the moment  the ball  is  hit.  Instead of  tracking the ball
throughout its flight, the receiver's eyes make a very quick jump, called a
saccade, straight to the point on the court where the brain calculates the
ball  will  bounce,  arriving  about  150  milliseconds  before  the  ball.  While
your  eyes  are  jumping  like  that,  you're  effectively  blinded  for  a  few
milliseconds,  called  saccade  inhibition,  but  your  brain  doesn't  need  that
visual stream, it's already running an internal simulation of flight path, spin
and  speed,  and  then  fills  in  the  gaps  on  its  own.  When the  ball  actually
comes,  your  eyes  are  already  there.  You  see  the  bounce  before  it
happens, because your brain has already constructed it before your eyes
can do it.
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Quiet the voice in your head

In  1974,  W.  Timothy  Gallwey's  The  Inner  Game  of  Tennis  named
something every tennis player has felt but has difficulty putting into words.
Gallwey  describes  two  minds  coexisting  in  your  head  on  the  field.  The
head,  which  he  calls  Ego  1,  is  the  inner  critic.  It  speaks  with  words,
judges,  constantly  lectures:  don't  lose,  keep  your  wrists  steady,  don't
double fault. The second is Ego 2, the vast, silent, automatic system built
up over years of practice, controlling hundreds of muscles with a precision
that  no  conscious  thought  can  achieve.  Ego 2  already  knows how to  hit
that shot. The problem is that Ego 1 refuses to get out of the way.

When the pressure is high, at break point, at 4-5 in set three, Ego 1 tends
to  rush  in  and  gain  control.  And  what  actually  happens  in  your  arm  is
almost  mechanical:  the  muscles  begin  to  contract  simultaneously,  the
biceps and triceps contract at the same time, locking up the forearm and
freezing  the  smooth  chain  of  motion  that  you  normally  trust  without
thinking. French tennis has a name for this phenomenon, petit bras, short
arms. This is not nervousness in the vague emotional sense, this is your
conscious mind directly jamming your own swing.

The goal,  which every top tennis player pursues whether they express it
or not, is what Zen calls satori, a state of natural, effortless awareness, or
mushin,  mindlessness.  When  the  inner  critic  finally  quiets,  the  player
describes the feeling of time slowing down and the ball appearing larger,
as if floating. The body simply moves, and moves right, because you have
finally stopped hindering yourself.

Gallwey's way of achieving that state is surprisingly simple: when the ball
bounces on your court,  say bounce in your head; When the ball  touches
the racket string, say touch. That's all. It sounds too small to be effective,
but  it  works  because  it  gives  your  chattering  left  brain  a  simple,  purely
sensory task that leaves no bandwidth for judgment or worry. Give Self 1
something harmless to do, and Self 2 will be free to work undisturbed.
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What to watch out for, and how to fix it

If your head lifts up prematurely to glance at the net or your opponent, you
will  miss  shots  and  make  false  contact  even  on  easy  balls.  Force  your
eyes  to  stay  at  the  point  of  contact  for  a  full  second  after  the  ball  has
gone.  If  your  eyes  chase  the  ball  with  jerky  movements  instead  of
anticipation, you'll constantly misjudge how deep or short the ball is. Train
your  eyes  to  jump  straight  from  your  opponent's  racket  to  the  ball's
bounce in one motion, instead of following the entire flight.

If your arms stiffen and push the ball timidly at key points, your shot will be
constrained and decelerate just when you need it most decisively. Exhale
loudly at impact, the whooshing isn't just for show, it actually helps prevent
your mind from freezing your muscles. If  your reflexes clearly slow down
in  set  three,  and  you're  out  of  step  with  the  balls  you  normally  handle
easily,  add  stroboscopic  exercises  to  one  workout  per  week.  The  brief
flashes  that  obscure  vision  help  train  visual  memory  to  stay  sharp  even
when tired.

Two exercises worth actually practicing

Numbered  ball  exercise.  Take  a  dozen  tennis  balls  and  write  bold
numbers, from one to six, with a black and red marker on opposite halves
of each ball. Have your coach or partner hit volley for you from the other
side  of  the  net  with  different  spins  and  speeds,  and  call  out  both  the
number and color before the ball bounces on your court. It sounds simple,
even a little funny, but it forces your eyes to lock right onto the spin of the
ball, which is exactly the skill you're trying to build.

Two-second freeze exercise. During regular grounding practice, choose a
point  on  the  field,  a  cone,  a  line  mark,  whatever,  as  your  contact  zone
reference point. After each base shot, keep your head completely still and
your eyes locked on that empty contact area until your partner's return has
bounced onto their court. At first it will feel unnatural, almost forced. That's

14



THE UNIFIED COURT — LIVING SCIENCE AND MODERN ART OF TENNIS

the  purpose.  You're  overriding  the  instinct  to  glance,  and  with  enough
repetitions,  this  will  become  the  new  default  instead  of  something  you
have to remember to do mid-play.

15



THE UNIFIED COURT — LIVING SCIENCE AND MODERN ART OF TENNIS

CHAPTER 3

Chapter 3 — Dynamic gravity: split-steps, slides,
and the art of deceleration

Imagine  two  tennis  players  warming  up  before  a  match.  A  person  stood
motionless at baseline, waiting. The other person was almost bouncing up
and down, a small, smooth bounce, repeating over and over, not following
any specific rhythm. Then the opponent hits the ball. A stationary person
must  overcome  his  own  immobility  before  he  can  move,  like  pushing  a
stalled car. The person who is bouncing is already in a falling state. Their
first step is not a push, but a catch of the fall.

That's the secret behind the movement of top tennis players, and it's not
about speed. It lies in gravity.

Why split-step really works

This is what most movement players misunderstand about the split-step:
they think it is a jump. That's not true. If you watch Djokovic or Alcaraz at
slow  speed,  that  swing  happens  before  the  opponent  touches  the  ball,
about  three  hundredths  of  a  second  earlier,  faster  than  you  can  actively
decide to do something. At the moment the opponent hits the ball, the top
player is already in the process of falling. As soon as their feet touch the
court, they read the direction of the ball and swing their body sideways.

Why is  falling beneficial?  Because a body at  rest  is  heavy and sluggish.
To go from standing still to sprinting, your feet have to push down on the
field hard enough to overcome both your body weight and inertia, which is
very  slow.  But  in  the  moment  you  are  falling  off  the  swing,  your  body  is
almost  weightless.  There  is  almost  no  force  pressing  down  on  the  field.
And  weightless  things  change  direction  very  easily.  That  is  the  brief
moment  that  top  tennis  players  seek,  when  changing  direction  costs
almost nothing.

16



THE UNIFIED COURT — LIVING SCIENCE AND MODERN ART OF TENNIS

When  the  foot  lands  after  the  swing,  three  things  happen  almost  at  the
same time: the standing posture widens to create a solid foundation, the
front leg rotates toward the direction it is about to move, and the calf and
thigh  muscles,  which  are  being  stretched  like  a  compressed  spring,
release at the same time. It is that release that creates the explosive first
step, not the muscular effort from a stationary position.

Try this: don't worry about how high you can jump in your split-step. Let's
run with the moment. A good split-step barely leaves the court, about the
height  of  several  coins stacked on top of  each other.  If  you find yourself
jumping  up  quite  high  on  the  split-step,  you're  making  the  opposite
mistake  of  the  person  who  stands  motionless:  you're  now  floating
helplessly  for  a  quarter  of  a  second,  with  no  grip  at  all,  and  a  century
before  a  quick,  flat  shot.  The  goal  is  not  time  in  the  air.  The  goal  is  a
quick, smooth fall, timing the opponent's contact with the ball.

Skating on hard courts is not reckless

For  most  of  tennis  history,  skating  has  been  limited  to  clay  courts.  Try
skating on a hard court  and you're likely to sprain your ankle or  tear  the
sole of  your shoe.  Then Djokovic,  Clijsters,  and Alcaraz made sliding on
hard  courts  look  completely  normal,  and  now  it's  a  skill  that  any  player
with good movement needs.

Here's  what  makes  it  effective  instead  of  damaging  your  ankles:  a  hard
court grips better when you're standing still  than when you're moving. As
soon as the foot begins to slide instead of grip, the friction underneath is
noticeably  reduced.  The  trick  is  that  you're  not  trying  to  defeat  friction,
you're taking advantage of the fact that a moving foot slides more easily
than a stationary foot.

The  part  that  really  matters  with  your  ankle  is  the  angle.  Place  your  ski
foot  at  about  a  40  to  45  degree  angle  to  the  ground,  think  of  it  as  a
snowboard cutting across the snow, not  straight  down.  If  you place your
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foot perpendicular to the direction of travel, the sole of your shoe will grip
the  ground  instead  of  sliding,  and  that's  exactly  how  you  tear  your
ligaments.  Keep most  of  the  weight,  about  70%,  on  the  back  supporting
leg,  and  let  the  front  leg  slide  forward  like  a  blade,  sliding  about  one  to
one and a half feet before you stabilize.

The benefits  are  bigger  than just  looking good.  Because you can hit  the
ball  while  still  decelerating  instead  of  having  to  stop  first,  sliding  the
course  gives  you  about  a  third  of  a  second  more  recovery  time.  It's  the
difference  between  a  desperate  defensive  shot  and  a  controlled
counterattack from the same corner of the court.

Stopping is harder than starting

Here's a truth that surprises many players: winning points actually doesn't
depend  on  how  fast  you  accelerate.  It's  about  how  well  you  stop,
decisively, repeatedly, without the knee paying the price.

When you sprint to chase a ball into the corner of the field, the force put
through  your  legs  in  the  last  step  can  be  up  to  four  times  your  body
weight.  If  only  your  knee had to  absorb all  that  force in  each sprint,  you
wouldn't  last  an  entire  match,  let  alone  an  entire  season.  The  patellar
tendon is simply not designed to bear that load alone.

So  the  body  does  not  let  the  knees  carry  the  load  alone.  Players  who
move  well  spread  the  shock  across  three  joints  in  a  coordinated
sequence,  a  bit  like  a  car's  suspension  system  absorbs  a  pothole  in
stages instead of all at once. The ankle bears the brunt of the impact first,
bending  and  flexing  to  absorb  about  one-third  of  the  impact  force.  The
knee flexes  next  deeply,  ranging  from 45 to  90  degrees,  and the  vastus
lateralis  does  the  heaviest  work,  absorbing  nearly  40%.  The  hips  finish
their work, flex back and let the glutes take care of the rest.

Because the ankle, knee, and hip all bend in sequence instead of just the
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knee carrying the load alone, force is distributed to the largest, strongest
muscle groups, the glutes and hamstrings, instead of concentrating on the
cartilage  and  tendons.  That's  what  protects  your  knees  throughout  your
career,  and it's  also what energizes you to bounce back to the center  of
the field with elasticity.

Return to the center of the yard

After you've hit your shot, you have a moment to decide: how do you get
back  to  your  recovery  position?  If  you're  only  moving  a  short  distance,
less than one and a half meters, use a side-shuffle. It keeps your hips and
shoulders  squarely  facing  the  net  throughout,  so  you're  ready  to  react
immediately if your opponent hits the ball down the line.

If  you are pulled away, toward a double hallway, don't  try to walk across
the  entire  way  back,  it  will  be  slow.  Use  a  crossover  step  instead:  your
outside leg swings across the front of your body, your hips open, and you
turn  that  rotation  into  an  actual  sprint.  It's  about  40%  faster  than  side
stepping over long distances, and it's often the difference between being
ready for the next ball and still struggling.

There's  also  a  third  option  worth  knowing,  the  carioca  step,  where  the
back leg crosses behind the front leg as you move. Good movers use this
move when they need to cover distance quickly while keeping their eyes
and chest facing the opponent across the net.

There is no one type of movement that is suitable for all surfaces

If there's one mistake I see even good players make, it's using the same
movement  instincts  on every  surface.  Clay,  hard  courts,  and grass each
require a different approach, as each grips your shoes differently.

Red clay slides the most freely,  so you start  sliding early,  about a meter
and  a  half  before  hitting  the  ball,  keeping  your  body  upright,  and  letting
your  body  go  with  the  slide  instead  of  fighting  it.  The  hard  court
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(Plexipave) grips well but allows for controlled sliding on the move, so you
split-step decisively, keep your feet wide, and treat the slide as a braking
tool,  not  the  main  way  of  movement.  The  grass  grips  the  least  and  is
unpredictable,  so  avoid  big  slides,  keep  your  center  of  gravity  low,  take
short,  rapid  steps,  and  never  put  all  your  weight  on  one  foot  before  you
are sure of the grip.

Coach's perspective

A  lazy  split-step,  flat  feet,  or  no  split-step,  slows  your  reaction  time  by
about 200 milliseconds, so you're always in a hurry with deep or fast balls.
Correct  it  by  timing  the  swing  to  the  moment  the  opponent  swings  the
racket  back,  not  to  the  sound  of  the  ball  hitting.  Jumping  too  high  when
split-stepping leaves you hanging in the air for a quarter of a second with
no  grip,  useless  against  a  counterattack.  Keep  your  lunge  close  to  the
ground, just past a dime, and think about falling instead of jumping.

Placing your sliding foot vertically instead of at an angle carries a high risk
of spraining your ankle, and you will begin to avoid sliding out of fear. Tilt
your legs forward 40 to 45 degrees, never perpendicular to the direction of
movement.  A  narrow stance at  impact  pushes your  center  of  gravity  too
high and causes you to  lose balance before  powerful  shots.  Widen your
stance and lower your hips into the shot.

Exercises on the field

Lesson one, split-step reflex. Stand at baseline while the coach stands at
the  opposite  service  line,  holding  two  different  colored  balls.  Without
warning, they dropped one. Your task is to activate the split-step as soon
as the ball leaves their fingers, then spring forward to catch the ball before
it  bounces  a  second  time.  You  are  training  the  spirit  nervous  system  to
respond to the stimulus, not to your own internal rhythm. Aim for the first
foot to move within less than 180 milliseconds of releasing the ball.
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Lesson  two,  learn  how  to  skate  on  hard  courts.  Start  with  something
comfortable,  pulling  old  socks  over  your  shoes  is  a  good  way,  or  find  a
more slippery area near the touchline. First just practice side lunges into a
short slide, about one meter, keeping that 40 to 45 degree leg angle and
keeping your body straight. When it feels natural, take off your socks and
run five wide-angle forehand recoveries in real shoes, paying attention to
the  moment  your  foot  transitions  from  gripping  to  sliding.  That
transformation is the whole skill.  Get used to that feeling, and the fear of
slipping on hard courts will disappear.
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CHAPTER 4

Chapter 4 — Blitz on a concrete court: why the first
four shots decide the match

I  often  get  asked  this  question  by  parents  when  watching  their  children
play beautiful, twenty-beat shots from the middle of the court: "Isn't tennis
like that?" The truth is no, at least not at the level of winning real matches.
An  analyst  named  Craig  O'Shannessy  —  who  later  became  personal
strategist  for  Novak  Djokovic  —  extracted  more  than  five  hundred
thousand  ball  points  from  the  Grand  Slam  tournaments,  all  four  major
tournaments Wimbledon, US Open, Roland Garros and Australian Open.
What he found should have changed the way every tennis player, at every
level, trains.

Nearly seventy percent of all  points in professional tennis end in the first
four shots. Not four minutes, but four strokes. About twenty percent more
finished before the eighth stroke. That means only about one point out of
ten really becomes the tug-of-war between the two ends of the court that
people  still  imagine  when  thinking  about  "real  tennis".  Now  look  at  how
most players spend their practice time: cooperative cross-court shots from
midcourt, comfortable back and forth, twenty strokes deep. That's training
for a scenario that only happens one out of ten. Meanwhile, the four shots
that determine most of the points are hardly practiced separately at all.

If you want to win more games, you don't need to be better at hitting the
ball. You need to be dangerous in the opening exchange. The four shots
are: serve, the return, the server's first base shot after the serve — what
coaches  call  Serve+1  —  and  the  returner's  first  base  shot  after,  called
Return+1. This chapter is about thinking around all four.
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Serve+1: set up the third shot before even tossing the ball

Here's  a  mindset  shift  that  changes  everything:  serve  was  never  really
about the ace. At the professional level, servers rarely expect to finish the
point immediately with a serve. What they're really doing is setting up the
third  shot.  Watch  Carlos  Alcaraz  or  Roger  Federer  at  his  peak  serving
wide to the deuce box.  The goal  is  not  to send the returner  off  the field,
but  to  draw  them  a  few  meters  off  the  singles  line,  far  enough  that  any
return is a weak ball, bobbing into the middle of the field. As soon as that
return leaves the racket, the server runs around the backhand in search of
his favorite weapon: the inside-out forehand.

That third hit — Serve+1 — is where the real damage happens. There are
three ways to end it. The first way is the laser shot into the open court: the
returner has just been pulled aside and hasn't had time to regain position,
you just need to hit the space they left. Direct and extremely effective. The
second  method  is  more  sophisticated,  and  to  be  honest,  very  easy  to
implement: the wrong leg trap. The deliverer is sprinting toward the middle
to  regain  position,  all  weight  in  one  direction.  Instead  of  hitting  into  the
open  field,  you  hit  behind  them,  into  the  same  space  they  just  left.
Reversing  direction  at  full  speed  requires  real  physical  effort,  and  most
tennis players simply can't keep up. You will see their balance completely
collapse.  The  third  way  is  the  low-bounce  short  angle:  instead  of  using
power,  you  use  heavy  topspin  to  let  the  ball  fall  short  and  wide  into  the
service box, pulling your opponent forward and out of the court.

The lesson for your own play is very specific: before you throw the ball up,
know where you want your third shot to land. Serve is just  a setup step.
The third hit is the killing blow.
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Return+1: why the middle of the field is your best friend

So if the server is trying to trap the third shot, what should you do on the
second shot — the return itself? I see popular players repeatedly making
the same costly mistake: faced with a fast serve, they try to hit  a winner
down the line with a low success rate. Most of the time the ball goes out
or hits the highest part of the net. It's an ambitious shot that almost never
pays off.

Players  who  understand  tennis  at  a  deeper  level  do  something  almost
boring  —  and  it  helps  them  win  more  points.  They  aim  about  eighty
percent  of  their  returns with strong first  serves deep in the middle of  the
court, into the corridor between the service lines. It doesn't sound flashy,
but  it's  incredibly  effective  for  three  reasons.  First,  it  takes  away  the
serve's  angles:  a  cross-court  or  sideline  ball  gives  the  opponent  a  wide
range  of  attack  direction,  while  a  straight  ball  down  the  middle  narrows
that  range,  leaving  them  with  no  dangerous  place  to  hit.  Second,  it
disrupts their stance: the deep ball is aimed directly at the server so that
they  cannot  step  sideways  into  the  extended  forehand  position  intended
for  Serve+1,  but  are  forced  to  step  back  awkwardly,  hitting  a  neutral,
defensive  shot  instead  of  the  planned  weapon.  Third,  this  is  simply  the
safest shot on the court: you cross the net at the lowest point, right in the
middle,  and  have  the  entire  length  of  the  court  for  the  ball  to  land  on.
Fewer  unforced  errors,  more  pressure  on  opponents.  When  you're  not
sure what to do with a difficult return, mid-court is almost never the wrong
choice.

Wardlaw's direction of attack rules

A  college  coach  named  Paul  Wardlaw  coined  one  of  the  clearest  and
most useful mental frameworks in the game — a set of rules about which
way to hit the ball based on which direction the ball is coming from. Once
you  internalize  these  rules,  a  large  portion  of  self-sabotages  will  simply
disappear.
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Rule one: cross-court balls should return cross-court. When a ball comes
diagonally,  it  is  already  moving  past  you  in  that  direction.  Changing
direction  to  hit  down  the  line  means  you  have  to  fight  the  ball's  natural
momentum, hit earlier, and change trajectory suddenly — opting for a low
success  rate  in  any  pressure  situation.  Cross-court  return  means  you
swing the racket  following the ball's  natural  path,  over  the lowest  part  of
the net, into the longest diagonal line on the court. That is the path of least
resistance. Rule two: the ball down the line can go anywhere, because the
ball does not oppose your swing, you are in control of the situation. Rule
three,  and  I  find  this  is  the  most  commonly  violated:  never  change
direction with a ball that has passed behind you. If you're late and the ball
has  skimmed  your  hips  before  contact,  trying  to  hit  down  the  line  will
almost  certainly  result  in  a  foul,  usually  with  the  racket  flying.  In  that
situation, just roll the ball across the court with a bit of topspin, reestablish
the position, and survive to fight on the next ball. Three rules, learn them,
believe them, and a whole bunch of self-defeating errors will disappear.

Not all points are the same

Tennis  has  a  strange  scoring  system  —  you  don't  just  have  to  win  the
most points, you have to win the right key points, in the right order, to win
the  game.  That  means  some  points  are  more  important  than  others.  A
number  worth  pondering:  winning  a  single  point  at  30-30  makes  your
probability  of  winning  the  game  jump  from  about  fifty  percent  to  over
eighty percent. Compared to a point at 40-0, it changes almost nothing —
you already have a big advantage.

And this  is  exactly  where  movement  players  do  the  opposite.  Under  the
pressure of 30-30 or a break point at 30-40, most instinctively shrink back,
become  passive,  start  pushing  the  ball  and  hope  the  opponent  misses
first.  It's  a  completely  understandable  reflex  —  and  also  a  wrong  one.
Playing passively at break points has been proven to significantly reduce
your  chance  conversion  rate.  Watch  the  truly  great  players  —  Nadal,
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Serena, Djokovic — and you'll see them do the opposite under pressure.
At  the  most  important  points,  they  focus  on  their  favorite  cards  with
absolute  determination.  Not  reckless,  but  not  hesitant.  It's  a  habit  worth
building:  when the point  matters  most,  trust  your  best  shot  and go for  it,
instead of cowering and hoping.

Ugly wins: the art of breaking the beat by Brad Gilbert

Brad Gilbert, a former tennis player once ranked in the top 5 in the world,
wrote  a  book  called  "Winning  Ugly"  that  has  become  almost  a  bible  for
those who know they are not the most physically excellent person on the
court.  The central  idea is  simple,  and one of  my favorite  philosophies:  if
your opponents love rhythm, don't give them rhythm, give them ugliness.

Imagine a big, strong hitter who can hit flat, fast, hip-level shots all game
long with  a  comfortable  rhythm.  If  you play  at  the  same speed as  them,
you're playing at the same rhythm that makes them dangerous — you're
doing their job for them. Instead, break it down. Launch a moonball: high
ball, arc, heavy topspin, over the net more than a meter high, pushing the
opponent  completely  back  behind  the  baseline,  out  of  the  comfortable
hitting area. Low slice: an underspin that bites deep, slides low, forcing a
tall  player  to  bend  at  every  shot  —  physically  uncomfortable  and
disrupting rhythm in a way pure speed never could.  Mess up the tempo:
use all  the  rest  time between points,  change the  rhythm of  the  toss  and
serve,  insert  a  small  miss  when they are  waiting for  a  big  shot.  None of
these  shots  are  flashy,  but  they  all  wear  away  at  an  opponent  who  has
built  their  entire  play around a rhythm that  you refuse to  give them. You
don't  need  to  hit  harder  than  someone  to  beat  them.  Sometimes  the
winning move is simply refusing to play by their rules.
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Build a tennis player in ten years, not ten weeks

I want to back up a bit, because everything above is about winning points
—  but  developing  a  tennis  player  is  a  much  longer  journey.  Real,
sustainable tennis ability is not built in an off-season. It's almost like a ten
year process. Overall,  the process goes through five stages. From six to
nine years old, the priority is not tennis technique at all but general fitness:
multi-sport, flexibility, balance, and above all, fun. Children who specialize
too  early  and  too  narrowly  can  easily  burn  out  or  develop  distorted,
injury-prone movement patterns.

Between the ages of  nine and twelve, the technical  foundations begin to
form — how the body connects to create spin and force. From twelve to
fifteen  years  old,  children  go  through  a  growth  spurt,  technically  called
Peak  Height  Velocity.  This  is  the  stage  that  fools  many  well-intentioned
trainers:  when limbs  lengthen  rapidly,  sometimes  by  several  centimeters
in  just  a  few  months,  the  entire  body's  perception  changes,  and
movements  that  were  smooth  six  months  ago  suddenly  look  clumsy.  I
want  to  be  clear  because  I've  seen  it  repeatedly  misjudged:  this
clumsiness  isn't  a  loss  of  talent,  it's  biology.  A  good coach recognizes  it
for  what  it  is,  lightens  the  racquet  weight  if  necessary,  and  focuses  on
stabilizing spirit  core muscles until  everything stabilizes. From the age of
fifteen  to  eighteen  is  when  the  first  attack  mindset,  these  four  strikes,
really  becomes  the  focus,  along  with  structured  strength  training  and
building character under pressure. And eighteen and up is the fine-tuning
for  the  professional  game—the  small  margins,  the  science  of  recovery,
the final touches that separate a good player from a great one.

Common tactical mistakes and how to correct them

There  are  a  few  traps  I  see  over  and  over  again  on  the  field.  The
"plowman" trap — hitting back and forth without a plan — silently makes
you lose the battle in the first four shots, where most of the ball's scoring
is  actually  decided.  Fix:  choose  your  Serve+1  target  before  tossing  the
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ball,  every  time,  without  exception.  Trying  to  hit  a  winner  down  the  line
from a cross-court ball will result in a useless self-missing error every set;
Believe the Wardlaw rule, cross field is cross field until there is an actual
short  ball  to  attack.  Pushing the ball  at  break points  reduces opportunity
conversion  rates;  Instead,  attack  the  second  serve,  step  inside  the
baseline,  and  play  your  best  shot  with  determination.  And  if  you  keep
letting your opponent hit the ball hard at the rhythm they want, they'll settle
into a comfortable rhythm and play their best tennis — breaking it up, with
moonballs, low cuts, sudden changes of pace.

On-court drills: practice the first four shots

One  drill  I  often  use  is  the  four-strike  finisher  game.  Play  tiebreak-style
games  up  to  ten  points,  with  an  added  rule:  if  a  ball  goes  beyond  four
shots without  a winner or  a forced error,  both score no points.  It  sounds
harsh,  but  it  reprograms  your  brain  to  hunt  for  aggressive  Serve+1  and
Return+1  cards,  instead  of  drifting  into  passive  back-and-forth  play.  The
second exercise is the mid-court target box challenge: mark a two meter
by  two  meter  square  directly  above  the  hash  line  in  the  middle  of  your
opponent's  baseline,  then receive the first  twenty serves,  trying to get  at
least  fourteen  into  that  box.  It  builds  exactly  the  depth  and  return
consistency  you  need  to  seal  your  server's  attack—and  doing  it  under
repeated pressure really helps it take root.
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CHAPTER 5

Chapter 5 — The high-altitude cannon: the 8-stage
architecture of serve kinetics

I always tell my students that the serve is the only shot in the whole sport
that you have complete control over. No opponents, no bounce, no luck —
just you, the ball,  and a square you're trying to hit.  Yet this was also the
most  intense action that  took place on the field.  In  less than a third  of  a
second,  a  top  pitcher's  arm goes  from being  completely  still  to  swinging
faster than the propeller of a small plane, sending the ball at 225 km/h into
a  target  no  larger  than  a  doorframe.  This  chapter  is  about  how  that
actually happens, and how you can build it into your own gameplay.

Serving isn't one move — it's eight

I want to start by dispelling a thought that holds back many tennis players:
serving is not a single swing. It is a series of eight distinct stages, and the
two sports  scientists  who map it  best  — Dr.  Mark  Kovacs  and  Dr.  Todd
Ellenbecker — have grouped those eight stages into three larger groups,
worth  remembering  because  I  will  refer  back  to  them  throughout  this
chapter.

The  first  group  is  preparation.  This  is  when  you  establish  your  stance,
release the ball, put weight into your legs in a "trophy pose", and drop the
racket  behind  your  back  into  a  deep  curl  position.  The  second  group  is
explosive — the explosive part,  where your legs push, your body rotates
open, and the racket accelerates into contact.  The last  group is the safe
descent:  after  contact  with  the  ball,  the  arm  is  still  carrying  enormous
momentum, and the last two stages are entirely devoted to releasing that
energy  safely  without  damaging  the  shoulder.  What  every  coach
eventually  tells  their  students  is  this:  these  stages  are  not  independent.
They are a linked chain. If you cut off the power phase — where the legs
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curl  in  —  then  no  matter  how  fast  the  arms  are  afterward,  it  won't  be
salvageable. You can't get the whip-whipping finish that everyone wants if
you haven't turned the spring all  the way before. So before talking about
racket speed, we have to talk about the legs.

Everything starts from the feet, not from the hands

When  researchers  analyze  each  high-speed  frame  of  players  like  Pete
Sampras  and  Roger  Federer,  what  catches  their  attention  is  not  what
happens in the shoulders or wrists, but how deeply and purposefully they
put force into their legs before the racket begins to move forward.

Top servers lower  their  knees to  about  110 to  115 degrees of  flexion —
much deeper than what feels natural  the first  time you try it.  If  you bend
more shallowly, you simply won't be able to recruit your glutes, the largest
and  strongest  muscle  group,  to  push  yourself  up.  If  you  bend  much
deeper, you get no additional benefit, just more pressure on the kneecap.
There's a real balance here, and it's deeper than most movement players
will ever reach. That sit turns into a real jump: when they kick down on the
ground,  they  create  a  force  equal  to  two  and  a  half  to  three  times  their
body weight, straight down, and the ground pushes back with equal force.
That catapults them up and nearly sixty centimeters into the field, allowing
the ball to make contact at a height of nearly three meters — much higher
than when standing still and touching the ground.

Meanwhile, the upper body is building its own spring. As your legs gather
pressure,  assume  the  classic  "trophy  pose"  —  releasing  arm  reaching
straight  up  toward  the  ball,  shoulders  tilted  so  that  the  shoulder  on  the
fielding  side  is  noticeably  lower  than  the  other  shoulder  (about  35  to  45
degrees), and the upper spine is bent back 20 to 25 degrees. That flexion
stretches the front abs like you're drawing a bow. All that stored tension is
about to be released in one direction: forward, into the ball. The legs pack,
the  hips  and  shoulders  curl,  the  spine  flexes  —  that's  the  spring  you're
about  to  release,  and  it  happens  before  the  racket  really  begins  to
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accelerate.

The real driver of serve speed is not your wrist

Here's  a  question  worth  pondering:  what  actually  takes  the  racket  head
from standing still to over 210 km/h in the split second before contact with
the ball? If you grew up thinking the answer was "swag your wrists like a
flyswatter," you're not alone — it's the most common misconception in the
sport, and the best way to get tendinitis. High-speed video proves it quite
clearly:  active  wrist  flicking  contributes  almost  nothing  to  racket  speed,
less than 5%.

The  real  mover  is  something  most  players  never  think  about:  shoulder
internal  rotation  —  the  upper  arm  bone  itself  rotates  rapidly  around  its
longitudinal  axis,  like  you're  wringing  a  towel.  At  top  first  serves,  this
rotation alone contributes more than half of the total racquet head speed
at  the  moment  of  contact.  More  than  half,  from  just  a  swing  that  most
players  don't  even  know  they  need  to  do.  During  the  drop  phase,  your
upper  arm  bone  is  externally  rotated  to  an  extreme,  almost
uncomfortable-looking  position—up  to  about  170  degrees  of  external
rotation. That tension energizes the large internal rotators throughout the
chest, back, and deep muscles under the scapula (subscapularis) like an
elastic  band  stretched  to  its  limit.  Then  as  the  legs  push  and  the  torso
rotates  open,  those  muscles  release  in  unison,  rotating  the  upper  arm
inward  at  a  speed  that  can  exceed  2,800  degrees  per  second.  Imagine
your arm as an axle, and the racket as a spoke protruding from that axle.
That shaft doesn't swing, it rotates, powerfully, around its own length. That
is what creates the powerful swing that sends the racket head through the
ball.
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The flick helps the racket face to be perpendicular to the ball

There is a hidden riddle in the Continental grip. You hold the racket almost
like an ax, with the edge of the racket facing the ball  — which raises an
obvious  question:  how  does  that  edge  make  contact  with  the  ball  so
straight and perpendicular at speeds of more than 210 km/h?

The  answer  is  a  quick  twist  of  the  forearm — forearm pronation  — that
occurs  in  the  last  few  milliseconds  before  the  racquet  strings  touch  the
ball. The racquet moves up toward the ball along its edge throughout most
of the swing, helping it cut cleanly through the air with minimal resistance.
Then, in the last four or so milliseconds — too fast for conscious control
— your  forearm muscles  rotate  the forearm bones around each other  at
more  than  2,000  degrees  per  second,  turning  the  racket  face  from  an
angled position to a straight perpendicular position, just as it hits the ball.
The ball itself is flattened to half its resting diameter against the string for
a few milliseconds,  before bouncing back.  And that  rotation doesn't  stop
right  at  the point  of  contact  — the racquet continues to twist  through, so
immediately  after  impact,  the  string  faces  out  toward  the  side  fence,  not
up  into  the  sky.  That  continued  rotation  is  actually  what  protects  your
elbow; Suddenly stopping the racket at the point of contact is what causes
elbow damage over time.

A mantra I  often use with my students:  think "edge up,  edge out"  — the
leading edge of the bat on the way up, the trailing edge of the bat facing
out toward the fence. Everything in between will work itself out if the rest
of the sequence is properly energized.

The only toss that makes Federer difficult to read

Why is Roger Federer's serve so difficult to read, even for good returners
like  Nadal  and  Agassi?  It's  not  deception  in  the  sense  of  trickery,  but
consistency.  Most  players  reveal  their  serve  before  even  swinging  the
racket, because they toss the ball differently for each type: toss it forward
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for  a  straight  serve,  toss  it  to  the  right  for  a  cutting  spin  serve,  toss  it
behind the head for a topspin serve. A pretty good returner will recognize
that almost immediately and start moving before the ball is even hit.

Federer hits every serve — straight, slice, topspin — to exactly the same
spot:  roughly  "12:30"  on  the  clock,  about  twenty  centimeters  inward  of
baseline,  just  above  the  ball's  eye.  Where  does  the  difference  between
actual  tosses fall?  Less than two centimeters.  He made no secret  of  the
three  different  types  of  tosses.  He  has  just  one  toss,  and  completely
changes the type of serve by what the racquet does in the last millisecond
before  contact.  That's  a  real  goal  worth  aiming  for  —  not  "learn  how  to
hide serve" but "no longer need to hide it  in the first place", because the
opponent really can't predict anything from the toss.

From  that  single  toss  position,  here's  what  changes  to  create  the  three
signature  serves.  Strong  straight  serve:  push  your  legs  all  the  way,  fully
pronate your forearms, hit straight through the center of the ball. This is a
shot that requires almost zero margin of error — the ball only crosses the
net about fifteen to eighteen centimeters before landing in the service box,
part  of  the  reason  why  it  is  a  low-success,  high-reward  shot.  topspin
serve:  instead  of  hitting  straight  through,  you  sweep  up  behind  the  ball,
from bottom to  top,  creating  a  strong  topspin  that  causes  the  ball  to  arc
high above the net — sometimes more than a meter over the net — then
rush  down  a  steep  slope  and  bounce  up,  sometimes  nearly  two  meters
high,  straight  into the returner's  body or  high backhand shoulder.  This  is
the  safest  shot  in  terms  of  stability  and  also  the  most  uncomfortable  to
pay. Cutter spin delivery: you slice around the outside of the ball  instead
of  hitting  through,  creating  strong  sidespin,  the  ball  curves  noticeably  in
flight — more than a meter off the side is common — and slides low after
the bounce, pulling the returner off the court, which is why it is a favorite
weapon  for  wide-angle  serves  on  the  deuce  box.  Same  toss,  three
completely different weapons, determined by what the racket does in the
final moment.

33



THE UNIFIED COURT — LIVING SCIENCE AND MODERN ART OF TENNIS

Protect your shoulders during the descent phase

Everyone focuses on the acceleration portion of serve, but the phase I'm
really  most  worried  about  as  a  coach  is  right  after  impact  —  the
deceleration  phase.  Even  when  the  ball  leaves  the  racket  at  a  speed  of
more  than  160  km/h,  your  arm  is  still  carrying  huge  forward  momentum
and  rotational  momentum.  If  nothing  slows  it  down  safely,  the  humeral
head will be pushed forward into the anterior part of the shoulder socket,
and  that's  how  you  tear  the  shoulder  labrum  or  develop  impingement
syndrome.

The muscles that do this braking job — the small muscles located behind
the  shoulder  blade,  along  with  the  posterior  deltoids  —  must  contract
centrifugally,  meaning  they  are  actively  lengthening  while  trying  to  slow
the  arm.  They  absorb  a  compressive  force  of  almost  your  entire  body
weight,  in  less  than  a  tenth  of  a  second.  It's  hard  work,  and  it's  a  big
reason  why  servers  who  have  never  trained  their  back  shoulders  often
have  chronic  shoulder  problems,  while  their  forehands  and  backhands
remain  perfectly  healthy.  The  way  to  protect  that  joint  is  to  let  the  arm
complete its full stroke: let it sweep diagonally across the body and finish
relaxed near the opposite hip, while the back leg kicks back for balance.
Resisting that finish—stopping the arm mid-stroke, forcing it  to a halt—is
one of the quickest ways to lead to a serving-related shoulder injury.

Identify and fix common errors

There are a few errors I  see over and over again. A weak "waiter's tray"
pick-up  shot  —  the  elbow  drops  below  shoulder  height  and  the  forearm
pronates too early, before the racket can drop into position — is corrected
by keeping the leading edge of the racket pointing skyward throughout the
pick-up, the string side never pointing skyward during the pick-up. Lower
back  pain,  especially  with  the  topspin  crossover,  is  often  caused  by
bending  from  the  lower  back  instead  of  applying  force  to  the  knees;
Alternate  with  a  true  knee  bend,  lowering  to  110–115  degrees  and
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pushing  your  hips  forward  into  the  yard.  Unstable  tossing  is  caused  by
flicking  the  wrist  or  bending  the  elbow  during  the  release  —  lock  the
releasing arm straight at the elbow and wrist, lifting it completely from the
shoulder  joint  like  a  swinging  gate  on  a  hinge.  And  the  straight  delivery
that  often  goes  out  (too  long)  is  because  the  racket  face  is  still  slightly
open at contact — the forearm swing is not closed — remind yourself  to
flick  the  thumb down and  finish  with  the  string  facing  the  side  fence,  no
longer facing forward.

Two exercises worth including in your practice session

The first exercise is throwing over the fence. Stand about four and a half
meters  away  from  an  iron  mesh  fence,  holding  an  old  racket  with  the
strings  removed  or  a  rugby  ball.  Get  into  a  deep  trophy  position,  let  the
racket drop behind your back into a deep external  rotation position, then
throw  it  hard  and  high  over  the  fence.  This  lesson  teaches  the  spirit
system  how  to  activate  the  internal  rotation  motor  and  unfold  the  entire
sequence  of  movements  without  the  psychological  pressure  of  actually
having to hit the tennis ball. This is the fastest way I know to feel the true
meaning of "arm like an axle". The second is a kneeling serve: kneel with
your  right  knee directly  on baseline,  completely  removing your  legs from
the equation, then hit the second twenty shots into the service box using
only  upper  body  rotation,  full  racket  release,  and  a  final  forearm  flick.
What the exercise demonstrates to the player, almost every time, is that a
large  amount  of  racket  speed  comes  gently  from  the  rotation  and
pronation  of  the  forearm,  not  from  using  arm  strength  to  push  the  ball.
Most  players  are  surprised by  the  force  they  create  just  from a  kneeling
position.
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CHAPTER 6

Chapter 6 — The iron gate: front-line blocking and
left-hand geometry

"Receiving a serve is the hardest shot in tennis. You have less than half a
second to read the ball's spin, predict where the ball will go, get your body
in the right position, and put up a wall against something flying faster than
a car on the highway." If serving is a cannon, then serving is an iron gate.
You  can't  make  it  easy,  but  you  can  make  it  systematic  —  and  once
systematic, it turns from fear to weapon.

You don't have time to swing the racket

Let's start with the number that will completely change the way you think
about  serving:  with  a  125  mph  first  serve,  you  only  have  about  400
milliseconds  from  the  moment  the  ball  leaves  your  opponent's  racket  to
the moment it  hits your racket.  That's less time than the blink of  an eye.
During that range, your eyes have to catch the toss and shoulder tilt, your
brain has to predict which way the ball is going, your feet have to get you
into the right position, and your racket has to be ready. There is no room
for a wide, large arc. If you pull the racket behind your back like you would
a normal rally forehand, you will always be late before a 120 mph serve —
and  when  you  are  late,  the  ball  will  either  fly  out,  or  hit  the  edge  of  the
racket frame and bounce around.

So the serve shot  lives by a  different  rule  than all  your  other  shots:  turn
your body, don't pull your arms. Rotate your upper body about 45 degrees
to load the racket, and keep your arms in front of your chest throughout.
You're not gaining momentum, you're building a wall. Think of it less like a
groundstroke  and  more  like  a  boxer's  stance:  neat,  ready,  already  in
position before the punch comes.
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Step on the ball, don't wait for the ball

Here's  something  worth  paying  attention  to  the  next  time  you  watch
Djokovic or Agassi receive a serve: neither of them stands still waiting for
the ball to arrive. As soon as the opponent tosses the ball up, the receiver
takes a  small  step — about  half  a  meter  — forward,  and split-steps into
the court instead of remaining in place.

Why  is  it  so  important?  Because  a  moving  body  absorbs  and  redirects
force much better than a stationary body. When a 120 mph serve hits the
racket face that's drifting forward, you get a natural, elastic rebound — the
incoming  ball  speed  did  most  of  the  work,  and  your  forward  momentum
adds depth to the return almost for free. You don't need to swing hard to
get the ball  to go far;  It  was the collision that pushed the ball  back deep
into the back of the field. Those who stand still and wait often create short
returns, "good bait" for the opponent, because there is no forward energy
in  the  system  to  bring  the  ball  back  to  the  baseline.  Step  forward  then
jump — carry the momentum into the shot instead of waiting.

Build a wall: strong wrists win big swings

A 130 mph flat  serve hits your racket strings with truly ferocious force. If
your wrists are loose or limp at the moment of impact, the racket head will
be thrown back and the return will  be thrown all  over the place — this is
the  most  common  reason  players  miss  serving.  The  fix  is  to  lock  your
wrists  just  before  the  moment  of  contact,  the  same way  you  brace  your
arms if someone throws you a heavy medicine ball. In the final moments
before the ball arrives, tighten your forearms — both the wrist flexors and
the  wrist  extensors  —  so  that  the  wrist  itself  cannot  move  at  all.  The
racket face should be slightly open, tilted slightly back, and held steady as
a rock.

After  that  you  hardly  swing  the  racket  at  all.  The  shot  is  a  short  putt  —
only about ten to fifteen centimeters following the ball, no more. You're not
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hitting the ball, you're blocking it and allowing your opponent's own speed
to  bounce  back.  This  is  why  you'll  hear  coaches  call  a  good  serve
"borrowing power" — you're not creating speed, you're redirecting it.

Second serve: time to attack

The above is all about surviving a strong first serve. The second serve is a
completely different story, and if you handle it exactly the same then it's a
missed  opportunity.  The  average  second  serve  at  the  professional  level
travels  at  95–105  mph  with  lots  of  kick  spin  or  cutting  spin  — markedly
slower  and  with  more  bounce  than  the  first  serve.  If  you  stand  far  back
behind the baseline waiting for it  as if  waiting for the first  serve, a heavy
kick will bounce up to shoulder level, forcing you to return the ball weakly,
defensively and floatingly. It's a gift to the opponent.

A better approach — and this is what every attacking receiver uses — is
to  step  completely  inside,  about  one  to  one  and  a  half  meters  from  the
baseline, as soon as you see the first serve fail. From there, you catch the
ball  on  the  rise,  at  hip  height  instead  of  letting  it  bounce  up  to  your
shoulders.  This  does two things  at  once:  it  takes  away the  power  of  the
kick  by  catching  the  ball  before  it  has  fully  bounced,  and  it  robs  the
opponent of recovery time, as the ball comes back to them much sooner
than  they  expect.  A  server  who  is  used  to  comfortably  preparing  for  the
next  shot  suddenly  has  to  frantically  maneuver  —  and  their  odds  of
winning the next shot plummet when you take away their time like that.

Confronting left-handers: why they make right-handers miserable

If  you're  right-handed,  nothing  rattles  you  more  than  facing  a  high-class
left-handed  opponent  —  think  Rafael  Nadal.  This  is  not  superstition.
There's  a  real  geometric  reason  why  left-handed  people  are  so  upset.
Their  Serve  wide  cut,  from  the  ad  court,  curves  away  from  the
right-hander and toward the double corridor — often a meter further than
expected — pulling you off the court and opening up the rest of the court

38



THE UNIFIED COURT — LIVING SCIENCE AND MODERN ART OF TENNIS

for  the  next  shot.  Their  spin-heavy  cross-court  forehand  naturally  goes
into  your  backhand,  and  with  heavy  topspin,  it  bounces  above  the
shoulder,  right  at  the  spot  where  most  right-handers  are  weakest
technically — the high backhand. Once you've been pulled wide and out
of  position  by  the  cross-court  shot,  they  have  an  open  line  to  play
down-the-line for a neat score.

If  you're  a  right-hander  who  wants  to  stay  in  the  game  against  a
left-handed opponent, there are three adjustments worth building into your
gameplay. One is to shift  your starting position on the ad court — a little
wider and a little further forward than normal — so that you cut across the
line of the ball before it has space to curve away from you. Second, refuse
to play by their rules: instead of continuing the cross-court play they want,
break  the  pattern  by  redirecting  your  backhand  down  the  line  into  their
backhand. Third, when you serve to a left-hander, aim your flat serves to
the  middle  T  instead  of  wide  —  this  constricts  their  backhand  and
deprives them of the angle they're most confident in exploiting.

Common serving errors

In the eyes of the coach, some repeated errors deserve a name. The late
return of the ball to the fence at the back of the court is often caused by
you swinging the racket full swing like a groundstroke before a quick serve
- rotate your upper body 45°, keep your hands in front of your chest, don't
pull  your arms back. Getting locked up by a serve to the body is caused
by standing stiff-legged and trying to turn your body to swing the racket —
jump back a few centimeters and lift  your front shoulder to block the ball
from leaving your body. The return that falls short, "giving" the ball to the
opponent, comes from standing still during the split-step instead of moving
forward. And a left-hander's inability to cut wide is often simply a matter of
standing  in  a  neutral  position  and letting  the  ball  curve  away — position
yourself on the ad court earlier and catch the ball on the bounce, before it
can curve.
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Two exercises worth including in your workout

The first lesson is a flash from the service line. Have your partner stand at
the service line instead of the baseline and serve flat shots at about 75%
speed. Cutting the distance in half will drastically cut your reaction time —
to  less  than  a  quarter  of  a  second  —  forcing  the  body  to  abandon  any
remaining momentum habits and rely solely on torso rotation and a solid
wrist  block.  It  will  feel  uncomfortable  at  first.  That  discomfort  is  the
purpose  of  the  exercise.  The  second  is  to  ambush  the  second  serve:
place two cones about one to one and a half meters inside the court from
the  baseline,  and  on  every  second  serve  your  partner  makes,  step  into
that front box before the ball bounces and hit a strong, deep forehand into
their  backhand corner.  This  lesson cultivates  the  habit  of  seeing  second
serves as opportunities to  attack,  not  just  balls  that  need to  be put  back
into play.
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CHAPTER 7

Chapter 7 — The modern forehand: five moves
every top forehand has

Let's  look  at  a  video  of  a  forehand  from  the  wooden  racket  era,  then
compare it with Carlos Alcaraz. You won't see the same shot played on a
better racket, but two completely different sports in terms of movement. In
the  old  days,  forehand  was  like  a  handshake:  step  in,  swing  sideways,
touch the ball in front of you. The forehand is now a whiplash. The body is
coiled like a spring, the hips explode first, and the racket is so late that by
the time it  hits  the ball  it  is  already flying extremely fast,  the ball  leaving
the racket at more than three thousand spins per minute. I don't say that
number to impress, it's simply what a good forehand actually does today,
and once you understand why, you won't  want to teach or play this shot
the same way.

High-speed  cameras  have  been  pointed  at  professional  forehands  for
decades, and whether you watch Federer, Djokovic or Sinner, the stroke
breaks  down  into  the  same  five  movements,  in  the  same  order,  every
time. First, you rotate and accumulate force. The shoulders roll back away
from  the  ball,  and  the  hand  not  holding  the  racquet  reaches  out  to
maintain  balance  and  keep  track  of  the  incoming  ball.  Then  the  racket
drops,  not  because  you  press  it,  but  it  falls  naturally,  the  racket  head
facing the court  like a slingshot being stretched back. Then the legs and
hips  explode  forward,  and  this  is  where  the  real  power  comes  from:  a
strong kick into the ground followed by a quick rotation of the hips, which
happens  before  the  arms  do  anything.  Next,  the  front  hip  brakes,  a
movement most players are never taught, and that sudden stop launches
the  arms  and  racket  forward.  Finally,  the  arm  whips  over  and  the  wrist
flips  over,  creating  what's  called  a  windshield  wiper  motion  and  heavy
amounts of  topspin to  the ball.  Those five movements are the core.  The
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difference between players lies only in rhythm and form, not in essence.

Two different grips, two different forehands

How you grip the racket changes almost everything else in your swing, so
it's  worth  understanding  the  two  most  common  patterns  at  the  top.  The
Eastern grip,  the flatter  and more classic  style  that  Federer  uses,  allows
you  to  touch  the  ball  earlier  and  flatter,  with  your  palm more  behind  the
ball. It is suitable for people who read the ball early and hit the ball while it
is still rising after bouncing. You have a penetrating shot, but less natural
spin and a smaller margin of safety over the net.

The  Semi-Western  grip,  the  style  used  by  most  professional  tennis
players  today,  including  Djokovic  and  Alcaraz,  rotates  the  hand  slightly
inside the racket handle. That small change does something important: it
causes the racket face to close in on itself as the racket falls, so when you
swing up and through the ball, you're sweeping up behind the ball instead
of hitting flat through it. It's the source of heavy topspin, and a large part of
the  reason  modern  tennis  hits  the  ball  hard  while  still  keeping  it  in  the
court, because spin pulls the ball down.

There  is  a  more  extreme  version,  the  Full  Western  grip,  which  some
players prefer because they want maximum spin and hit the ball very high
after  the  bounce.  It's  powerful,  but  it  comes  at  a  price:  it  puts  more
pressure on the wrist than the other two styles and has difficulty with low,
fast-slipping  balls,  the  kind  that  are  common  on  grass  or  after  a  good
slice.  If  you  or  your  student  has  wrist  pain  and  holds  it  that  way,  that's
usually  the  first  thing  to  change.  In  fact,  if  you're  building  your  forehand
from  scratch,  Semi-Western  is  where  most  modern  coaches  start,  as  it
gives you virtually free spin and handles both low and high balls.

42



THE UNIFIED COURT — LIVING SCIENCE AND MODERN ART OF TENNIS

Straight arms or bent arms? Both are effective

If you've ever watched Federer and Djokovic play forehands side by side,
you'll  see  that  their  arms  look  completely  different  at  the  moment  of
contact.  Federer's  arms  are  straight  and  locked.  Djokovic's  arms  were
bent strongly at the elbows, close to his body. Neither way is wrong, they
are two different solutions to the same problem.

A straight  forehand creates longer leverage.  Think of  a long wrench that
turns bolts faster than a short one: for the same rotation speed, a longer
arm means the head goes faster. The price to pay is that the straight arm
needs to  be positioned early,  you have to  get  the  arm into  position  long
before  touching  the  ball,  because  there  is  no  way  to  bend  it  at  the  last
minute.

A bent forehand, with elbows bent and wrists bent back, is more compact.
Short,  tight arms accelerate faster and are easier to adjust late, which is
exactly what you need when the ball comes in strong and preparation time
is tight.  This is why it  is often considered an easier version to teach and
learn,  especially  for  developing  players  who  still  practice  early
preparation.  No  shape  is  more  correct  than  the  other.  If  you  coach
yourself  or  teach  a  student,  match  the  arm  shape  to  the  person's
preparation rhythm: early  preparers use long levers,  late preparers need
leaner arms.

The wrist does not flick the ball, it is pulled back and then
bounces back on its own

This  is  the  most  harmful  advice  in  tennis,  and  I'm  almost  sure  you've
heard it before: "flip your wrist at the ball." Ignore that advice. High-speed
video  clearly  shows  the  wrist  not  actively  swinging  forward  at  any  point
during  a  good  modern  forehand.  What  actually  happened  was  closer  to
the cracking of a whip than a push.
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Hold the racket loosely, think like you're holding a bird, not a hammer. As
the  hips  and  shoulders  flare  forward  forcefully,  the  heavy  racquet  head
resists  being  jerked  into  sudden  movements.  So,  as  your  body  rushes
forward, the racket head lags a beat behind, and that lag bends your wrist
back,  not  because  you  mean  it,  but  because  inertia  does  it  for  you.
Bending back stretches the tendons in the forearm like a stretched rubber
band.  And  just  like  an  elastic  band,  once  stretched,  it  automatically
releases stored energy, bouncing the racket through the ball  without you
actively kicking anything.

This is also the origin of the so-called classic X-factor, the tension you feel
across your body when your hips have begun to rotate toward the ball but
your shoulders are still rotating back. The distance between the hips and
shoulders  is  the elastic  energy being stored,  waiting to  be released,  just
like the wrist lag. Next time you go out on the court, try holding the racket
at a tightness level of about 2 out of 10, the loosest but still  controllable.
Let  the  hips  initiate  the  swing,  and  just  let  the  wrists  follow  naturally.
Players  who  "use  their  muscles"  to  push  their  wrists  forward  are  almost
always the ones who push or slap the ball out, because one wrist actively
closes the racket face too early and too hard.

Windshield wipers and why the ball goes down

Have you ever wondered how a tennis player can hit a forehand that flies
over the net four feet high and still lands inside the baseline? Looking at it,
I thought the ball would fly out, but it didn't, thanks to the spin. In the final
moments before and during impact,  your forearm flips rapidly,  the racket
surface  sweeping  up  and across  the  ball  almost  like  a  windshield  wiper.
That  motion  creates  heavy  topspin,  and  the  topspin  degree  does  a
specific  thing  to  the  balloon:  because  the  top  of  the  balloon  is  rotating
forward, it pulls on the surrounding air in a way that causes the balloon to
pull  down, adding to the gravity that is already doing its work. The faster
the ball rotates, the harder it is pulled down.
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That's the whole secret behind the modern heavy spin forehand. It allows
players to swing hard and aim high above the net with confidence, as the
spin will do the work of pulling the ball back down the court. And once the
ball  hits  the  court,  it's  the  spin  that  causes  the  ball  to  rebound  strongly
after bouncing, which is exactly why balls with heavy spin are so annoying
to bounce back.

Two exercises worth including in every workout

The first  lesson  is  catching  and  holding  the  racket.  After  each  forehand,
finish by using the hand not  holding the racket  to  grab the racket's  neck
and raise it high over the opposite shoulder. It sounds like a small detail,
but  it's  effective:  it  prevents  you  from  over-rotating  and  keeps  your
shoulders balanced throughout the swing.

The second exercise is to practice with a tension band. Tie a rope about
four feet above the net, stretched across the middle of the court. Hit thirty
heavy spin forehands from the back of the court, each one flying over the
rope  and  landing  within  the  baseline.  You  can't  do  this  without  a  real
upward sweep, which forces you to create the steep, high-spinning swing
that this whole chapter is about, and there's no way to fake it.
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CHAPTER 8

Chapter 8 — Classic blade: one-handed backhand,
scapular power and gliding slice

Watching a nice one-handed backhand shot at slow speed, you won't see
it  as  a  technical  compromise.  It  looked like  the  best  shot  on  the  course.
Federer,  Wawrinka,  Henin,  none  of  them  play  "artistically"  just  to  look
good.  What  you're  looking at  is  a  full-body whip,  built  exactly  like  how a
good  boxer  creates  a  hook,  and  it  can  produce  100  mph  drives  with  a
disguise  on  the  slice  that  no  two-handed  backhand  can  match.  This
chapter  is  about  how  that  whiplash  actually  works,  and  how  to  build  it
without destroying your elbows along the way.

Holding the racket is the first foundation

Everything starts  from the position of  the knuckles on the racket  handle.
With one-handed left, you need to grip the Eastern backhand, bringing the
base  of  the  index  finger  and  the  base  of  the  hand  up  to  lie  flat  on  the
racket handle. Coaches number the edges around the handle, and this is
bevel number 1.

Why is this one bevel so important? Because it places a solid bone block
right behind the racket face. When a heavy ball, even at 80 mph, lands on
the  racquet  strings,  that  same  bone  prevents  the  racquet  frame  from
rotating open or closed in your hand. With the wrong grip, too much of a
forehand grip or too much of a Continental, you will feel the racquet shake
at impact, no matter how good your swing is.

Turn your back, turn it all the way

This  is  the  biggest  technical  difference  compared  to  the  two-handed
backhand:  the  one-handed  backhand  requires  a  much  deeper  rotation.
While  a  half  turn  of  the  backhand  is  enough,  you  need  to  roll  your
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shoulders  to  about  115  to  125  degrees,  almost  turning  your  back  to  the
net, while turning your hips much less, about 45 degrees.

The  gap  between  shoulder  rotation  and  hip  rotation  is  where  the  real
power  comes  from.  It  energizes  the  muscles  along  the  upper  back,  the
peroneus, the middle trapezius, and the posterior deltoid, like a stretched
elastic band. You will not create a strong one-handed backhand with arm
strength  alone.  You  achieve  that  by  loading  this  rotation  properly,  then
letting it unwind on its own.

Catch the ball far in front, a non-negotiable principle

If  there's  one  rule  that  differentiates  between  a  healthy  one-handed
backhand and a  painful  one,  it's  this:  the  arm should  be  locked straight,
and  you  should  be  at  contact  about  40  to  45  centimeters,  about  half  a
meter, in front of the front hip.

This isn't  style preference, it's physics protecting your elbows. Think of it
like  leverage:  when  you  address  the  ball  in  front  with  straight  arms,  the
entire arm becomes a solid, unified strut from the shoulders all the way to
the face of the racket, and the large back muscles absorb the impact. Hit
the ball late, even just a few centimeters from the right position, and that
lever collapses. The force that should be going to the back and shoulders
now goes straight to a small tendon on the outside of the elbow, the same
tendon that is often blamed for tennis elbow syndrome. Constantly late to
the ball, and that's exactly how you tear it.

So if you remember just one thing from this whole chapter, remember this:
in front, arms straight. Everything else is just a subtle adjustment.

The other arm is equally important

This  is  something  most  players  never  think  about  but  every  top
one-handed backhand does automatically: watch the arm that's not hitting
the  ball.  As  the  hitting  arm  swings  forward  and  up  through  the  ball,  the
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other arm, say the left if you're right-handed, swings back hard, in exactly
the opposite  direction.  At  full  extension,  your  arms should almost  form a
straight line across your chest, as if you were extending your wingspan.

It's not for beauty. That's what prevents your body from rotating open too
early. If the upper body is free to continue rotating towards the net as in a
forehand, the racket face will drag over the ball instead of straight through
it,  and  you  will  miss  the  ball  more  often  than  you  will  hit  it.  By  throwing
your other hand back, you create an equivalent counter-rotating force that
locks  your  body  at  nearly  90  degrees  to  the  touchline  at  impact.  That's
what allows the hitting arm to move through the ball in a straight, precise
line toward the target, instead of being pulled sideways.

If  your one-handed backhand is flying wide, before checking your grip or
swing path,  see what  your  other  arm is  doing.  Nine times out  of  ten,  it's
collapsing too early instead of kicking back hard.

The slice, the sharpest weapon in tennis

The one-handed slice is perhaps the most useful shot in tennis, both as a
defense and as a precision surgical weapon. It uses a completely different
grip, the Continental at bevel 2, and a completely different swing path.

How  it  works:  you  put  the  racket  head  high,  about  ear  level,  then  slice
down and  forward  past  the  bottom half  of  the  ball  at  about  a  45  degree
angle,  before bringing the racket  back to  level  at  impact.  Done well,  this
shot produces about 2,800 to 3,200 revolutions per minute of backspin, on
the ball.

That  amount  of  backspin  creates  a  useful  effect  in  the  air:  it  causes  the
ball  to ride on a cushion of air  pressure underneath, so instead of falling
like a normal shot, it glides through the air. A well-hit defensive slice can
hover  for  nearly  three seconds,  just  what  you need when you're  pushed
off the court and need time to regain your position.
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But  slice  isn't  just  a  defensive  time-buyer.  Hit  it  hard  and  low on  a  hard
court, the amount of backspin clings to the court on the bounce, keeping
the ball  gliding about 14 degrees below the bounce angle,  the ball  stays
close  to  the  court  instead  of  bouncing  high.  Your  opponent  is  forced  to
duck  and  lift  the  ball,  which  is  much  harder  to  attack  than  a  ball  that
bounces right within their comfort range.

How Federer solved the problem with Nadal

For many years, Nadal had one of the most effective strategies in tennis
history  when  facing  Federer:  creating  heavy  topspin,  about  3,800
revolutions per minute, repeatedly hitting Federer's left shot cross-court at
shoulder height. A one-handed backhand has serious difficulty with a ball
that keeps climbing up into that area, with no clean way to get through it.

At the 2017 Australian Open final, at age 35 and just returning from knee
surgery, Federer appeared with an answer, and it wasn't just a change in
mentality.  Three  specific  changes.  He  switched  to  a  larger  racquet,  the
97-square-inch  Pro  Staff,  which  gave  him a  larger  sweet  spot  and  more
stability  when hitting off-center,  exactly  the kind of  shot  a tall,  heavy ball
would produce. He no longer stood back to wait for the topspin to fall into
his comfortable hitting zone, instead stepping about a meter inside the line
and  hitting  the  ball  as  soon  as  it  bounced,  about  20  centimeters  after
hitting the ground, before it had time to climb past his waist. And instead
of  the  arc-defensive  slice  he  had  relied  on  for  years,  he  began  hitting
drives flat and hard, both cross-court and down the line, robbing Nadal of
rhythm instead of giving him rhythm.

None  of  those  three  changes  will  work  without  the  other  two.  Stepping
inside  is  only  effective  if  the  racquet  can  withstand  off-center  hits,  and
hitting  the  ball  early  is  only  beneficial  if  you  penetrate  flat  through  it
instead  of  trying  to  arc  back  a  heavy  topspin.  The  hidden  lesson  in  that
match  is  this:  sometimes  correcting  a  technical  weakness  isn't  about
honing  the  same  shot  harder,  but  about  changing  where  and  when  you
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make contact.

Two exercises worth doing

Post  on  the  fence.  Stand  sideways  next  to  a  yard  fence,  front  shoulder
almost  touching  the  fence.  Make  20  slow  left  swings,  making  sure  the
hitting  arm  moves  forward  along  the  fence  while  the  other  arm  swings
back  into  a  full  wingspan,  and  that  your  head  doesn't  budge  even  a  bit
throughout  the swing.  This  is  the cheapest  way to  feel  the backswing of
the wingspan without worrying about hitting a real ball.

Post target slice glide. Place two empty cans of balls on their sides about
a meter away from the service line. Hit  25 low, aggressive slices so that
the ball crosses the net less than 15 centimeters away and glides through
the  gap  between  the  two  cans  without  knocking  them over.  This  drills  a
low,  penetrating  slice,  not  the  arc-safe  version  that  most  players  default
to,  and  gives  you  immediate  feedback  on  whether  you're  cutting  down
through the ball or just pushing it away.
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CHAPTER 9

Chapter 9 — Non-dominant hand motors:
ambidextrous left, side brakes and cruise speed

I hear this question a lot: "Why is my two-handed backhand so weak and
pushed,  even though I'm swinging with  all  my might?"  And almost  every
time the answer surprises people. It's not due to weak hand strength, nor
is it due to the tightness of the grip. The problem is that you are using the
wrong hand to hit this shot.

This  is  something  coaches  have  misunderstood  for  decades.  We  often
teach  students  to  "pull  the  ball  with  their  right  hand",  meaning  their
dominant  hand  does  the  main  job.  But  when  researchers  attached
sensors to  the racquet  handles of  Djokovic,  Agassi  and Sinner,  the data
told a different story. The two-handed backhand isn't actually a "left" in the
true  sense,  it's  a  powerful  forehand  backhand,  with  the  dominant  hand
only playing an accompanying balancing role.

The upper arm is the engine, not the lower arm

Picture this:  your non-dominant hand, located above the racquet handle,
provides  the  majority  of  the  pressure,  upward  stroke  and  forward  thrust,
more than 70% of the total force of the shot. The dominant hand, which is
on the bottom, is actually just holding things steady. It  is the anchor and
guide, not the main force generator.

So  if  you're  right-handed  and  can't  power  your  left  shot,  I  can  almost
guess  the  reason  before  I  see  you  hit  a  single  shot:  your  left  arm  is
"sleeping". As soon as you start thinking of this stroke as a left forehand,
rather than a "left" that the right hand is pulling through, your left pectoral,
left shoulder, and left hip will wake up and work together. That's when you
start to see the ball move at a gentle speed, the kind of force that crosses
the net with a safe margin, instead of just trying hard and hoping.
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How do the two hands work together on the racket handle?

The  stability  of  the  entire  stroke  depends  on  how  the  two  hands  are
placed together on the handle, and they are doing two very different jobs.

Your lower hand, your dominant hand, holds the Continental grip. Its task
is to act as a motionless fulcrum, counteracting the tendency of the racket
to rotate backwards after contact with the ball. It does not create force, it
maintains the battlefield.

With  your  upper  hand,  your  non-dominant  hand,  hold  the  Eastern
forehand grip, placing it next to your lower hand, with no gaps. This is the
hand that actually generates the power, the palm facing the target as you
swing past the ball, and it is this hand that creates the topspin and thrust
across the ball.

If  your  two-handed  backstroke  keeps  coming  out  too  wide  or  too  long,
nine times out of ten, it's because your hands are separated on the racket
handle. Check to see if the heel of the upper hand is resting close to the
thumb  joint  of  the  lower  hand,  it  is  that  close  distance  that  keeps  the
whole structure strong.

Low lifts: shoulder somersaults

Watch Djokovic or Sinner handle a ball that sinks to knee level, and you'll
see  they  never  bend  their  wrists  or  scoop  the  ball  up  with  their  elbows.
Instead, they tilt  the entire shoulder axis, lowering the front shoulder and
raising  the  back  shoulder,  about  35  to  45  degrees.  As  they  release  the
force of their rotation, the back shoulder almost somersaults up and over
the front shoulder, like a side somersault.

This  adjustment  does  a  lot  of  things.  It  helps  you  lift  a  low,  sinking  ball
without bending over or scooping the ball with your hands, and it produces
heavy topspin, around 2,800 revolutions per minute, with enough distance
over the net, often more than a meter, to let you swing freely without fear
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of catching the net.

If you find yourself bending at the waist to get under a low ball, that's your
cue:  drop  your  front  shoulder  into  position  and  push  your  back  shoulder
up over it, instead of bending at the hips.

Why does the two-handed backhand prevail in a sliding
situation?

This is where the two-handed backhand really surpasses the one-handed
backhand, the ability to hit with real power even when you're stretched out
and sliding.

Picture  Djokovic  rushing  three  meters  out  to  his  left  corner.  He  put  his
outside leg down at about a 45-degree angle and slid more than a meter,
absorbing  a  force  equivalent  to  3.2  times  his  body  weight  through  his
thighs and buttocks as he descended. That's a significant eccentric load to
control, and that's why leg technique and leg strength are as important as
arm technique here.

Since both hands are on the racket, the racket frame resists rotation much
better than holding one hand, about 45% more torsional stability, a large
part  of  the reason he can hit  the ball  cleanly  even when sliding or  flying
without  the racket  surface shaking.  And because his hips remain square
to  the  court  throughout,  he  doesn't  need  to  turn  around  to  get  back  into
position.  He  just  pushed  off  from  his  sliding  outside  leg,  and  was  back
near  the  center  of  the  baseline  in  less  than  half  a  second,  under  450
milliseconds if you want a specific number.

The Sinner cruises at a gentle 85 miles per hour

If you want to see the upper limit of this shot, check out Jannik Sinner. His
two-handed  backhand  isn't  just  fast,  it's  the  fastest  and  most  consistent
baseline shot on the pro scene, maintaining speeds of 82 to 85 miles per
hour  during  sustained  shots,  and  he  does  it  without  looking  like  he's
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exerting any effort.

There are three factors that contribute to this. First, his grip on the racket
is  extremely  light,  about  2.5  on a  scale  of  10.  That  relaxation allows the
racket head to naturally drop below the ball  thanks to gravity and inertia,
instead  of  creating  racket  head  speed  by  exerting  force.  Second,  his
swing back is very compact, the hands never move back from the plane of
the spine,  all  the load comes from a rotation of  about  50 degrees of  the
body, not a big swing back with the hands. Third, he contacts the ball with
the racket surface almost flat, about 85 degrees, which is what creates the
depth  and  penetrating  power  of  the  shot,  the  kind  that  pushes  the
opponent three meters behind the baseline and always has to defend.

Two exercises to build this technique

Forehand  exercises  only  use  your  non-dominant  hand.  Completely
release your dominant hand from the racket, holding the racket only with
your  non-dominant  hand  with  the  Eastern  forehand  grip.  Hit  the  ball
consistently  from  baseline  for  ten  minutes,  trying  to  create  real  topspin
and depth. This is not a trick, this is how you awaken the motor pathways
that make your left arm the prime mover instead of the passenger.

The  post  slides  and  brakes  into  the  target.  Place  a  cone  in  the  deep
corner along the touchline. Sprint sideways, slide into an open position on
the  outside  leg,  brake  through  the  front  hip,  and  hit  a  two-handed
backhand  along  the  way  at  the  target.  This  exercise  trains  correct  foot
form and hip  brakes to  help  you hit  with  power  even when stretched far
and out of balance.
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CHAPTER 10

Chapter 10 — Breathtaking close combat: volley
straight punches, soft hands, and the art of
transitions

The net is the most honest place on the tennis court. There is no time to
think,  no  room for  a  wide  swing,  and  no  tolerance for  a  hesitant  hand.  I
often tell my students that at the back of the court, you are still allowed to
make mistakes,  but  at  the  net,  the  ball  judges  you  in  a  split  second.  So
this chapter does not teach you "how to play volley" in a theoretical sense.
It  teaches  you  how  to  stand  in  front  of  a  ball  flying  at  over  a  hundred
kilometers per hour and still keep a cool head.

Don't swing the racket, block the ball

The biggest mistake I see with players practicing volley is that they treat it
like a miniature forehand. The ball came quickly, instinct took control, and
the racket swung back as if they were standing at the back of the court. At
net, that instinct punishes you immediately. Imagine: you stand about nine
meters  away  from  your  opponent,  the  ball  flies  at  more  than  130  km/h.
You  just  need  to  pull  the  racket  back  sixty  centimeters  to  "gain
momentum", then by the time the momentum swing is complete, the ball
will  have  flown  past  the  place  you  intended  to  hit  long  ago.  You  are
pressed, touch the ball behind your back, and hit it out or into the net.

The  fix  is  not  to  swing  the  racket  more  skillfully.  But  not  swinging  the
racket at all.  Good volley players always raise the racket early, turn their
shoulders  and  hold  the  racket  face  in  front  of  their  chest  before  the  ball
arrives, like you are holding up a shield rather than using the momentum
of  a  baseball  bat.  Then,  instead  of  swinging,  they  just  step  forward  to
catch  the  ball  and let  their  body weight  do  the  main  work.  The arm was
almost still, just a short, firm punch, about ten centimeters, exactly like the
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action of stamping a stamp on an envelope. The image I want you to keep
in mind is simple: volley is not a swing, it is a step and a block. The legs
provide  power  by  pushing  weight  into  the  ball.  The  hand's  only  job  is  to
keep the racket surface steady and create a clean contact at the point of
contact. Get this idea, half of your volley problems will disappear after just
a few practice sessions.

Soft hands: drain energy from the ball

Now comes the opposing skill, and it's almost magical when you first learn
it. Look at Roger Federer or John McEnroe doing a small volley that just
skims the net and then dies on the spot. The ball  had just flown at more
than  130  km/h,  yet  it  left  their  racket  with  almost  no  force  left,  falling
gently.  The  secret  is  that  they  relax,  just  a  little,  right  at  the  decisive
moment.

In the fraction of a second before the ball arrives, a player with good feel
will  loosen his grip on the racket, from a firm grip to an almost light one,
like holding a small bird without wanting to startle it. When the ball hits the
strings,  that  soft  grip  allows the racket  head to  move slightly  back a few
inches instead of standing stiffly.  That small  concession absorbs most of
the ball's energy instead of bouncing it back. At the same time, the player
gently glides the racket underneath the ball, adding a little backspin. The
combination of a soft, absorbent grip, and a subtle backspin stroke is what
causes the ball to die as soon as it hits the court instead of bouncing on.

The  lesson  I  always  repeat  is:  hard  hands  create  speed,  soft  hands
destroy speed. If your volley small ball keeps flying over the service line,
the error usually lies not in the path of the racket but in the grip. Relax just
before  contact,  as  if  you  were  trying  not  to  break  an  egg,  and  let  the
racket absorb the shock instead of resisting it.
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Lower your body without breaking technique

Why do so many low volleys end up in the grid? Because when the ball
drops  below the  edge  of  the  net,  most  players  make  the  same mistake:
bending at the waist and letting the racket head drop as if swinging a golf
club. That one move ruins the shot in three ways at once, collapsing the
wrist  angle,  opening  the  racket  face  abnormally,  and taking  your  eye off
the ball's flight just when you need it most.

A better way is to lower yourself with your legs, not your spine. As the ball
comes  down,  lower  your  back  knee  to  the  ground,  sort  of  like  a  lunge,
bringing it just a few inches off the ground, while keeping your upper body
upright.  This  creates  a  subtle  yet  powerful  effect:  because  the  spine
remains straight instead of bent forward, your eyes remain level with the
ball  flight,  and  your  balance  and  depth  perception  remain  sharp  when
needed. At the same time, keep the racket head always higher than your
wrist,  never  letting  it  drop  down.  The  power  to  lift  the  ball  should  come
from  the  legs  straightening  again,  not  from  the  wrists  flicking  up.  Think
"squat and then lift", not "scoop the ball up". Bend your knees, don't bend
your back. Lift with your feet, not your wrists. That's the entire rule, and it
fixes more lower volley errors than any other technical tweak.

Survive shootouts at the net

Sometimes,  especially  in  doubles,  you  find  yourself  in  a  purely  reflexive
confrontation: both players close to the net, the ball flying back and forth
from  a  distance  of  only  a  few  meters,  faster  than  the  ability  to  think
consciously. This is the "shootout" at the net, and it rewards preparation,
not talent.

There  are  two  things  that  separate  the  survivors  from the  overwhelmed.
One,  keep  your  elbows  always  in  front  of  your  body,  about  twenty
centimeters in front of your chest, neither close to your ribs nor behind. If
your  elbows drift  behind your  body,  the ball  will  press against  your  body
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before you can react, and you won't have any space to block. Two, don't
change  the  way  you  hold  the  racket.  At  this  speed  there  is  no  time  to
switch  from  forehand  to  backhand  grip  and  back  again.  Keep  a  neutral,
versatile grip, and just rotate the racquet around your elbow fairly steadily,
like  a  small  shield  that  rotates  left  and  then  right.  Let  your  hands  react
instinctively,  don't  try to "aim" each shot.  These plays look chaotic in the
moment, but whoever stays neat, keeps their elbows forward, and resists
the temptation to overthink will almost always win.

Quick diagnostic panel

If  your  volley  is  having  problems,  here's  a  quick  way  to  find  the  cause.
Swinging the racket or hitting the ball is often an old habit from hitting the
ground, you still  pull  the racket back before touching the ball.  I  call  it  the
back-to-the-wall exercise: stand about five inches away from a fence and
practice volley without letting your racket touch the fence, which physically
prevents  momentum  from  gaining  momentum.  Volley  flying  too  high  is
usually  caused  by  your  hands  being  too  stiff  when  handling  the  ball  on
your shoulder, you are pushing the racket up instead of hitting it through.
With a high float ball, don't block, attack: step in and hit the ball down with
topspin instead of trying to place it gently. Low Volley falls into the net by
bending  at  the  waist  with  straight  legs,  allowing  the  racket  head  to  fall
below the wrist. The knee bend exercise I just mentioned above will fix it.
Hitting  the  racket  with  fast  shots  is  often  because  you  glance  at  your
opponent right before contact, your head moves before the ball. The gaze
locking exercise is to keep your eyes fixed on the point of contact until the
ball has long left the string.

Two exercises brought to the field

The  first  lesson  is  a  gunfight  exercise  to  train  reflexes.  Stand  with  a
partner about three meters apart, both in the service area, facing the net.
Volley back and forth as fast as possible, don't let the ball bounce, always
keep  your  elbows forward.  Try  to  maintain  a  streak  of  thirty  consecutive
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strokes. This exercise trains your hands and reflexes to work faster than
your  mind,  exactly  the  skills  you  need  in  a  real  gunfight.  The  second
exercise  is  a  sensory-targeted  exercise.  Place  an  empty  basket  of  balls
about two feet away from the net on the other side of the court. Have your
partner practice passing strong and fast cross-court shots, then your task
is to make small volley drops that fall  into, or within thirty centimeters of,
the basket.  This exercise builds soft  hands and ball  feel  to turn a strong
blow  coming  from  your  opponent  into  a  delicate  drop  that  cannot  be
returned.  Master  the  four  concepts:  the  step-and-block  punch,  the
soft-handed  drop  shot,  the  low-ball  knee  bend,  and  the  forward  elbow
position in shooting,  and the net  will  no longer be a place you shy away
from. It will be where you end up scoring.
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CHAPTER 11

Chapter 11 — Conquering the sky: spin attack and
smash

There  is  a  moment  in  every  point  when  the  ball  leaves  the  ground  and
everything  changes  completely.  Below  baseline,  tennis  is  a  game  of
angles  and  power.  When  the  ball  flies  high,  it's  a  completely  different
sport, about timing, about deceiving your opponent, and about having the
courage  to  jump  when  your  instincts  are  screaming  to  back  off.  I  like  to
call  this  aerial  part  the  "sky  war",  because  whoever  controls  the  altitude
usually controls the score. This chapter is about the weapons that will help
you  win  that  fight:  the  offensive  topspin  lob,  the  defensive  high  lob,  and
the smash to finish the point in the air.

Lob topspin attacks

Most  players  think  of  the  lob  as  a  last  resort,  the  shot  you  make  when
you're behind the baseline and have no options left. The attacking topspin
lob is the exact opposite. It is the weapon you actively choose, aiming at a
player who has net play and thinks he has won for sure.

The  usual  situation  is  this:  your  opponent  net  play  is  after  a  strong
approach  shot,  and  you  are  about  to  hit  a  passing  shot,  or  at  least  he
thinks so. You take a normal, firm position, exactly like the position used
for a forehand down the line. He read the intention, stood firmly, lowered
his body, preparing to block the low volley. At that moment you take away
his  advantage.  Instead  of  hitting  through  the  ball,  you  lower  the  racquet
head under the ball for the last split second and sweep uphill, sort of like a
clean, powerful  version of the forehand topspin you still  hit,  only pointing
up toward the sky instead of forward. The ball leaves the racket with very
heavy  topspin  and  passes  high  enough  over  the  net  to  be  beyond  the
reach of volley's hand. For a moment, it looked like the ball would go out,
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but then the spin kicked in, the ball dived hard and landed deep near the
baseline instead of drifting out to the fence. That dive is the secret of the
entire shot, it makes the opponent unable to do anything but turn around
and watch the ball fall.

The  two  deciding  factors  are  deception  and  racket  sweep  angle.  If  the
stance or momentum reveals the intention to lob too early,  volley's hand
will be able to retreat and catch the ball. If the swing is too flat, more like a
push than a sweep, the ball won't have enough spin to come back and fly
out. Practice this uphill sweep until it is as natural as your normal topspin.

Moonball high defensive lob

Not every lob is meant to attack. Sometimes you're just trying to survive.
Imagine: your opponent hits a sharp angled shot that pulls you completely
outside  the  doubles  line.  You're  tense,  off  balance,  and  far  from  ready.
Trying to hit  a winning shot now is asking for trouble,  because you don't
have  enough  balance  or  ability  to  cover  the  court  to  bear  the
consequences. What you need is time.

That's  what  a  high  defensive  lob  provides.  Open  the  racket  face  and  lift
the ball into a soaring arc, as high as possible. A ball that reaches a top of
about  six  or  seven  meters  will  hover  in  the  air  for  nearly  three  seconds
before  falling.  Three  seconds  may  not  sound  like  much  until  you're  the
one sprinting back to the center of  the court,  but that's enough to regain
your balance, catch your breath, and reposition yourself for the next shot.
I want to emphasize: this is not an embarrassing shot. Many of the world's
best  defensive  players  rely  on  it  constantly.  It's  not  a  concession,  it's  a
real tool.
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Pull-pull smash: ends the aerial point

If the lob is about patience and deception, the smash is about explosion.
And no one did it  better than Pete Sampras, who turned the scissor-kick
into one of the sport's most iconic shots.

The  instinct  of  most  movement  players  when  they  see  a  lob  ball  flying
over  their  heads  is  to  retreat:  run  backwards,  chest  still  facing  the  net,
trying  to  follow  the  ball.  This  method  is  not  effective.  You  lose  your
balance, misjudge the depth, and often miss the edge of the racket. The
solution is almost the opposite of instinct: as soon as you see the lob ball
fly  over  your  head,  turn  your  hips  sideways  and  turn  your  back  partially
towards the net. Then step back with quick, crossed steps, similar to the
steps you would use to chase a wide ball, rather than walking backwards.

While  tracking the ball,  raise the hand that  is  not  holding the racket  and
point  directly  at  the ball.  Not  just  for  beauty.  Keeping your eyes fixed on
one point,  your fingertips,  helps your inner ears and eyes agree on your
position  in  space,  which  is  important  when  you're  about  to  leave  the
ground.  Put  your  weight  on your  back foot  and jump to  catch the ball  at
the top of your reach, in front of your body, instead of letting the ball  fall
close  to  your  ear.  This  is  the  part  that  makes  Sampras'  smash  stronger
than the average player: in the air,  he kicks his front leg forward and his
back  leg  back,  like  a  pair  of  closing  scissors.  That  counter-rotation
movement isn't just stylish, it provides support for the core and shoulders
to  grip  while  suspended,  allowing  the  arms  to  swing  past  the  ball  at
tremendous  rotational  speed.  The  result  is  a  smash  that  falls  like  a
sledgehammer, at a speed exceeding 160 km/h, often falling straight into
the  stands  before  the  opponent  can  turn  around.  You  don't  need  timing
like Sampras to benefit: even a simple version of the hip-hinge-then-jump
sequence  will  improve  your  smash  more  than  almost  any  other  single
technique change.
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Backhand smash and tweener

Occasionally a lob drifts past your non-dominant shoulder, too far to wrap
your body into a normal forehand smash. Trying to force yourself to play
forehand  in  this  situation  usually  ends  badly:  you  reach  over  your  body,
lose  your  balance,  and have no significant  power  left.  A  better  choice  is
the  backhand  smash.  Switch  the  grip  to  the  Eastern  backhand  grip  just
like  you  used  for  the  one-handed  backhand  and  slice.  Turn  your  back
almost  completely toward the net,  allowing your shoulders to roll  deeply,
essentially  gaining  momentum  like  a  discus  thrower.  Then  push  your
elbow up and pop your forearm out at the highest point, sending the ball
cross-court into the service box. This won't be your greatest weapon, but
it's the shot every serious player should have in their bag, for those days
when the lob catches you on the wrong side.

The tweener, hitting the ball back between the legs, was once just a show
to get  applause,  like  Yannick  Noah did.  Today,  players  like  Federer  and
Alcaraz use it as a real ball-saving option when running at full speed away
from  the  net,  chasing  a  lob  that  has  no  other  way  to  reach  it.  The
mechanism  is  simpler  than  it  looks:  you  run  past  the  ball,  letting  it  fall
behind you instead of turning around and hitting it normally. Once the ball
has  dropped  close  to  shin  height,  you  flick  the  racket  forward  between
your legs with a quick flick of the wrist, sending the ball over the net, often
with enough backspin and force to prevent your opponent's net play hand
from turning  in  time.  Not  a  shot  to  build  a  play  around,  but  when  you're
already beaten and running in the opposite direction, it's better than losing
the point directly.

The above errors are not common

Stumbling  or  wobbling  when  backing  up  to  a  deep  tire  is  often  because
you are running back with your chest facing the net instead of turning your
body. Correct it  by turning your hips sideways at the first step, then step
back with a diagonal step as if chasing a wide ball. Hitting the net is often
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caused by letting the ball fall too low and hitting it behind your head. Point
your bare hands at the ball and jump from your back foot to catch the ball
in front  of  your body.  The topspin lob that  flies out  is  due to a flat  swing
instead  of  a  sweep;  lower  the  racket  head  below  the  ball  and  sweep
upward,  like  a  strong  topspin  forehand.  The  backhand  smash  hits  the
edge of the racket because you hold the Continental grip with the racket
face open; Switch completely to Eastern's backhand grip before swinging
to have a solid fulcrum behind the ball.

Exercises on the field

The first exercise is a jump-pull-pull sequence. Have your partner practice
standing  at  the  service  line  and  repeatedly  toss  high  lobs  toward  your
deep baseline. For each fruit, rotate your hips sideways, take three quick
cross-steps back, jump from your back foot, and try an aerial pull-up. The
goal is to hit ten consecutive smashes deep enough to fly over the fence if
there  is  no  barrier.  The  second  lesson  is  to  deceive  with  passing  shot.
Place a goal, a bucket or goalpost, at the deep baseline. Hit the ball back
and  forth  normally  from  the  back  of  the  court.  When  encountering  a
pre-determined  short  ball,  position  yourself  as  if  you  are  about  to  hit  a
strong passing shot along the touchline, then at the last moment switch to
a lob topspin. The goal is to get the ball  to fall  within half  a meter of  the
target, so you practice both deception and accuracy at the same time.
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CHAPTER 12

Chapter 12 — Destruction with velvet: the art of the
owl in disguise

I  want you to stop thinking that a drop shot is a "nice" shot.  Not at  all.  It
was  cruelty  wrapped  in  politeness.  Look  closely  at  what  Alcaraz  or
Federer actually do with this shot:  they cause an opponent running back
at full speed to suddenly brake, reverse their body weight, which has been
fully concentrated in the opposite direction, and then rush forward dozens
of feet only to see the ball die just inches above the edge of the net. It was
not a light blow. It's a trap, and those who fall into it often lose both points
and spirit crystals.

Lessons from Alcaraz

What makes Alcaraz's little shot so scary is not its pure technique but its
disguise,  and it's  more  perfect  than many people  think.  Amateur  players
often "sell out" their shot before even touching the ball. They slow down,
change grip early, stand up straight, and push the ball gently forward. Any
opponent will realize that in half a second and immediately rush to punish.

Alcaraz does the opposite.  He rotates his  shoulders and puts  his  weight
on  his  back  leg  just  like  he's  about  to  hit  a  high-speed  forehand,  fully
curled up, fully committed, holding nothing back. That fierce preparation is
not  just  for  show,  it  is  what  tricks  the  opponent's  brain.  When  you  see
someone  in  such  a  turning  position,  your  own  motor  system  begins  to
imitate,  activating  your  legs  to  prepare  to  turn  and  run  back  before  you
can even consciously  decide.  Coaches call  this  the mirror  neuron effect:
you're back before the ball is actually hit, because the spirit system sees
the  "big  swing  coming"  and  reacts  instinctively.  Then,  just  before  the
moment  of  contact,  just  the  last  thirty  milliseconds,  Alcaraz  did  what
almost no one else could do at that speed: he quietly killed the shot. His
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arm brakes, his grip softens, and instead of pushing through the ball,  he
gently  cuts  underneath  it.  By  the  time  the  opponent's  brain  can
understand  what  happened,  they  have  taken  a  few  steps  in  the  wrong
direction, and it takes nearly a third of a second just to realize the mistake,
before even starting to correct it. On the tennis court, it's the line between
being on time and not being on time.

What really happens in your hands

Let's  talk  about  grip  strength,  because this  is  really  the  technical  secret,
and it's simpler than you think. When hitting a normal baseline drive, you
squeeze your grip quite tightly, about a 7 or 8 on a scale of 10. A tight grip
helps  transfer  energy  to  the  ball  effectively.  And  that's  exactly  what  you
don't  want  in  a  small  shot.  In  the  final  moments  before  contact,  you  let
your grip soften, down to a size of 2 out of 10, barely touching the racket.
Why  it's  important:  when  the  ball  hits  a  loosely  held  racket,  the  racket's
frame  will  actually  bounce  a  bit,  recoil  a  few  inches  in  your  hand.  That
bounce  absorbs  most  of  the  ball's  energy  right  at  the  palm  and  handle,
instead of shooting it back at the opponent. You don't slow the ball down
by pushing lightly, you let the racket itself absorb the impact.

At  the  same  time,  you  slice  very  slightly  under  the  ball,  creating  a  very
strong  amount  of  backspin.  That's  what  causes  the  ball  to  stop  when  it
bounces instead of sliding forward. Backspin bites the surface of the court
upon landing and causes the ball to either die in place, or even spin back
into the net. That bounce turns a short ball  into one that is impossible to
handle.  The  whole  sequence  of  movements  boils  down  to  this:  a  fierce
build-up that looks realistic, then soft hands and cuts under the ball at the
last moment, then a strong backspin that kills the ball on the bounce. The
camouflage brings surprise, while the handle and spin bring the ball dead.
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When should you actually pull the trigger?

A small miss at the wrong time is just a free gift to your opponent. Before
deciding,  I  tell  my  students  to  check  three  things.  One,  the  opponent  is
standing quite  far  behind the baseline,  at  least  a  few meters,  the farther
back  they  are,  the  more  they  have  to  run.  Two,  you  are  standing  inside
your own baseline, having stepped forward to handle a short ball.  Trying
to  hit  a  small  shot  while  standing  far  behind  the  baseline  will  cause  the
ball to stay in the air for too long, allowing any decent opponent to catch
up.  Three,  the  opponent's  weight  is  moving  sideways  or  backward,  they
are on the wrong foot, the momentum is in the wrong direction, and now it
must be reversed.

When  all  three  come  together,  you're  not  just  hitting  a  soft  shot,  you're
exploiting  the  entire  length  of  the  court,  forcing  your  opponent  to  cover
about  twelve  meters  from  front  to  back  in  just  one  point.  Even  if  they
somehow make  it  in  time  before  the  second  bounce,  they  have  to  dive,
knee  close  to  the  court,  passively  scooping  up  the  ball.  That  clears  the
way perfectly for you with an easy volley or passing shot on the next ball.

Read the pitch

Not  every  course  rewards  small  putts  the  same,  and  it's  worth  training
yourself  to  recognize  the  difference.  Clay  courts  are  the  king  of  junior
court  surfaces.  The  loose  surface  grips  the  ball  and  cancels  out  its
momentum, so a ball with strong backspin will freeze in place. If you see
your opponent standing about fifteen feet away from the baseline on clay,
that's an invitation. The grass field behaves differently, the ball slides low
and fast instead of bouncing, just a few inches above the turf.  It's not as
deadly  as  on  clay,  but  the  low  slide  combined  with  the  fear  of  slipping
creates a  unique kind of  hesitation in  your  opponent,  and that  hesitation
buys  you  more  time.  The  hard  court  is  in  the  middle.  Here,  the  more
effective  way  to  play  is  often  the  diagonal  cut,  cutting  the  ball  short  and
wide into the service box, towards the touchline, so that you not only force
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your opponent to run up but also pull them out of the field horizontally.

The most common errors I encounter

The number one mistake is selling the shot too early. If you slow down or
change your grip a second or two before touching the ball, you give your
opponent  warning.  Correct  it  by  preparing  with  the  same  intense
momentum  as  a  real  drive,  and  only  change  at  the  last  moment,  not
before.  The second mistake is  pushing the ball  high:  if  you still  squeeze
your hands tightly and push the ball forward with your arms, the ball will fly
long or  bounce high and short,  which is  the result  your  opponent  wants.
Correct  it  by  softening  your  hands  to  a  2  out  of  10  feel  and  letting  the
racket absorb the force instead of using your own force. Mistake three is
hitting the ball into the net, usually because you cut straight down on the
ball without creating an arc. Give yourself a real safe distance, aim about
thirty  to  forty-five  centimeters  through  the  net.  It  sounds  like  a  lot,  but
when  you  see  how  much  distance  professional  tennis  players  use  once
the  feeling  of  touching  the  ball  is  correct,  you  will  see  that  it  is  very
reasonable.  The  fourth  error  is  hitting  while  standing  too  far  behind  the
baseline,  the  ball  is  in  the  air  too  long  and  gives  the  opponent  enough
time to recover. Simple rule: only play small when your foot is inside your
baseline.

Exercises to build your swing

The hula hoop game is very useful. Place a hula hoop directly behind the
net, in your partner's serving box. Have your partner practice passing the
ball  short,  in  the  middle  of  the  field.  Your  task  is  to  gain  intense
momentum each time like a real forehand, brake and soften your hand at
the last moment, and then release the ball into the hoop. Aim for 8 out of
10  times  the  ball  falls  into  the  hoop  without  showing  any  signs  of  it,
without  slowing down, without  changing grip early.  The second lesson is
to  skip  small  and  then  lob  the  ball  consecutively.  Hit  a  small  disguised
shot to pull your partner up close to the net, then immediately follow it up
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with a topspin lob that attacks over their head, deep into the back of the
court.  This  exercise  is  intentionally  very  harsh,  it  teaches  you  to  fully
exploit  the  entire  length  of  the  court,  both  front  and  back,  in  one  spot.
Practice these two exercises long enough, and the small drop will go from
being a game of chance to a weapon you can rely on when you need it.
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CHAPTER 13

Chapter 13 — The Invulnerable Athlete: Tendon
Health, Joint Protection, and Recovery

I  coached picturesque bats at  the age of  seventeen,  but  by twenty-five I
couldn't  raise  my  arms  above  my  shoulders.  Also  coached  people  who
were still  plowing three intense sets  at  the  age of  fifty.  The difference is
almost never in talent. It lies in whether they understand what their bodies
really need to survive years of hitting the ball  hard, over and over again,
on a hard court that never holds back.

Your  body  is  not  a  machine.  It's  living  tissue  that  adapts  to  load,  or
degrades under that load, depending on how you treat it.  This chapter is
about the difference between those two outcomes, and about how to stay
on the field when most of your peers have retired due to pain.

Tennis elbow pain isn't what you think

For  decades,  doctors  called  it  "tendinitis."  Tennis  elbow,  patellar  tendon
pain,  all  common  overuse  injuries  in  racket  sports.  The  word
"inflammation"  makes  everyone  think  that  the  tendon  is  inflamed,  like  a
sprained ankle,  and only  needs rest  and anti-inflammatory medication to
heal. Now we know that's wrong, and it completely changes the way you
treat it.

When your elbow tendon weakens from years of  gripping and hitting the
ball, it doesn't become inflamed. It degenerates. Think of the tendons as a
bundle  of  ropes,  all  running  neatly  parallel  to  withstand  tension.  Under
chronic  load,  the bundle frays,  the fibers lose their  parallel  arrangement,
disorganized blood vessels grow into the nearly avascular tissue, and the
entire  structure  becomes weaker  and stiffer.  Doctors  call  this  tendinosis,
not tendinitis, and the distinction is more than just a matter of words.
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Here's  why  it's  important:  if  you  take  ibuprofen  every  time  your  elbow
hurts,  thinking  you're  soothing  the  inflammation,  you're  actually  doing
yourself  a  disservice.  Nonsteroidal  anti-inflammatory  drugs  paralyze  the
very  cell  signals  that  tendons  need  to  regenerate  themselves.  You're
hiding the pain while silently hindering your own repair process.

So  what  actually  cures  it?  Load,  right  type,  right  dose.  The  tendon  only
heals  by  being  asked  to  do  the  same  thing  that  hurt  it,  in  a  careful  and
controlled  manner.  This  is  where  the  FlexBar  comes  into  play.  If  you've
never used one, buy one. It's a flexible rubber bar, and the exercise, often
called  the  Tyler  Twist  after  the  physical  therapist  who  popularized  it,
requires you to twist  the bar with an eccentric contraction of  the forearm
muscles:  you  control  the  bar  as  it  slowly  untwists,  resisting  force  all  the
way, four seconds at a time, three sets of fifteen reps, every day.

That slow stretching under tension is the signal that tendon cells need. It
activates  fibroblasts  within  the tendon and promotes genes that  produce
new, organized collagen.  Stick  with  it  for  six  to  eight  weeks and you will
feel  the  difference,  not  because  the  pain  disappears  overnight,  but
because the tissue has actually regenerated.

Shoulder problems go unnoticed until they are serious

If there's one type of injury I wish every serious tennis player understood
before  it  happened,  this  is  it.  It's  called  GIRD,  which  stands  for
Glenohumeral  Internal  Rotation  Deficit,  and  it's  the  biggest  predictor  of
rotator cuff and labrum tears in overhead athletes.

It  forms like this.  Every time you serve,  the shoulder not  only throws the
ball with force, it also has to decelerate an arm that is moving at explosive
speed, and that deceleration load is placed behind the shoulder capsule,
over  and  over  again  thousands  of  times  each  season.  Over  time,  that
tissue  thickens  and  contracts.  When  that  happens,  the  humeral  head  is
pulled  slightly  upward  and  backward,  away  from  its  ideal  position.  And
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when  the  joint  socket  and  head  are  no  longer  in  the  right  place,  each
serve  begins  to  compress  the  rotator  cuff  tendon  and  rub  against  the
marginal  cartilage,  the  rim  of  cartilage  that  holds  the  shoulder  joint
together.

What  is  difficult  to  realize  is  that  this  does  not  manifest  itself  as  pain
immediately. It manifests itself through the gradual loss of internal rotation
in the batting shoulder. You can reach farther behind your back with your
non-playing  hand  than  with  your  serving  hand,  and  you  may  not  even
realize  it.  Number  to  remember:  total  range  of  motion,  external  rotation
plus  internal  rotation,  should  be  kept  relatively  equal  between  both
shoulders. If internal rotation in the ball shoulder is reduced more than 20
degrees compared to the other shoulder, or if the total combined range is
reduced  more  than  5  degrees,  you  are  in  the  danger  zone  for  a  labral
meniscus tear.

The fix is incredibly simple and only takes three minutes a day. It's called
a "sleeper  stretch".  Lie  on your  side with  your  hitting arm,  shoulder  bent
90  degrees,  elbow  bent,  and  gently  use  your  other  hand  to  press  your
forearm  into  the  floor.  Hold  for  thirty  seconds,  three  rounds,  every  day,
ideally  right  after  working  out.  That  gentle,  prolonged  stretch  keeps  the
back  of  the  shoulder  capsule  from contracting  in  the  first  place.  It  is  the
cheapest insurance policy that exists against a labral meniscus tear.

Why do many young tennis players have to have hip surgery?

This  surprised many people.  Hip meniscus tears used to  be very rare in
tennis.  Now  it  appears  in  players  under  the  age  of  twenty-five,  and  the
culprit is not age, but the modern open forehand on hard courts.

Think about what happens when you put power into an extended standing
forehand  and  your  front  foot  lands  straight  ahead,  perpendicular  to  the
goal line. The hips are forced into extreme internal rotation to get into that
position. Then when you turn decisively to hit the ball, the bone protrusion
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at  the  top  of  the  femur,  which  some  people  naturally  have  a  more
pronounced protrusion, hits the hip socket rim with real force, every time
you  hit  that  shot.  Do  this  thousands  of  times  in  your  career  and  you're
slowly wearing away the cartilage that's supposed to last a lifetime.

The  fix  doesn't  cost  a  penny.  When  you  get  into  position  for  the  open
forehand,  turn  your  front  leg  out,  about  40  to  45  degrees,  instead  of
straight  forward.  That  slight  rotation  brings  the  hip  head  back  into  the
center  of  the  socket  instead  of  pressing  it  against  the  rim  of  the  joint.
Same  shot,  same  force,  same  camouflage,  just  a  joint  that  doesn't
gradually  destroy  itself  with  each  swing.  If  you  coach  children,  this  is
something  worth  hammering  into  their  footsteps  now,  before  habits  and
trauma have formed.

Train around injury without losing strength

This  is  a  situation  every  serious  tennis  player  eventually  encounters:
something hurts,  heavy weight  training is  impossible  because it  puts  too
much  pressure  on  the  joints,  but  you  still  need  to  keep  your  muscles
strong  so  you  don't  lose  what  you've  built.  This  is  where  the  blood  flow
restriction exercise method,  referred to  as BFR (Blood Flow Restriction),
comes into play.

The idea sounded strange at first. You wrap a pressure cuff around your
upper arm or leg, inflate it enough to partially restrict blood flow, and then
lift very light weights, about 20 to 30 percent of the maximum weight you
can lift  at  one time. Not heavy at all.  But because the muscle is working
under  conditions  of  restricted  blood  flow,  it  fatigues  very  quickly  and
accumulates  metabolic  products  just  like  during  a  really  hard  set,  even
though the load on the joint remains minimal.

The body responds to that metabolic stress by releasing a massive burst
of growth hormone and other recovery signals, promoting muscle growth
and  helping  tendon  collagen  regenerate,  with  almost  none  of  the  joint
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wear  and  tear  that  heavy  weight  training  causes.  If  you  are  recovering
from  an  injury,  this  is  something  worth  asking  your  physiotherapist
directly,  as  it  has  become  a  mainstay  in  professional  tennis  players'
recovery programmes.

Sleep is not optional

Federer  is  said  to  have  slept  ten  to  twelve  hours  a  day  for  most  of  his
career.  That's  not  laziness  or  luxury.  It  was  one  of  the  smartest
performance  decisions  he  ever  made,  and  most  players  completely
underestimate it.

Deep sleep is not a time of passive rest.  That's when the body does the
real  work  of  recovery.  During  the  deepest  stages  of  sleep,  the  pituitary
gland releases most of the day's growth hormone, which is responsible for
repairing microscopic muscle damage from exercise and refilling glycogen
stores  burned  on  the  field.  Not  getting  enough  sleep  means  you're
undercutting  the  greatest  recovery  tool  available,  after  all,  no  other
supplement or recovery device can compare.

The brain also benefits. While you sleep, the brain goes through a sort of
cleaning  cycle  overnight,  clearing  away  the  metabolic  waste  that
accumulates from a day of  intense focus and reflexes.  That's  part  of  the
reason why a well-rested player reacts faster and sees the ball better than
a  sleep-deprived  player,  actually  having  a  cleaner  nervous  system,  not
just a feeling of freshness. If you're serious about tennis, treat your sleep
schedule with the same discipline as your training schedule.

An eight-minute warm-up before each game

You don't need a fancy routine, you need a regular routine. This one takes
just eight minutes and covers the most vulnerable joints: resistance band
pull-ups for the rotator cuff, fifteen times with a light band to wake up the
small  stabilizing muscles around the scapula;  Stretch the muscles in  the
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sleeping  position  for  thirty  seconds on each arm to  expand the  range of
motion of the shoulder; horizontal stepping with a resistance band twenty
steps  in  each  direction  to  activate  the  lateral  hip  muscles  to  absorb  the
lateral  load;  and  hold  a  Spanish  squat  for  forty-five  seconds  at  a
90-degree knee bend to wake up the quads and soothe irritation around
the patellar tendon.

Do this exercise before playing, not after. The body reacts to warming up
differently  depending  on  whether  the  tissues  are  prepared  or  not,  and
eight  minutes  is  a  small  price  to  pay  for  a  career  that  doesn't  end
prematurely.
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CHAPTER 14

Chapter 14 — The inner fortress: bravery spirit,
tiebreakers, and stoic stillness

Tennis is  a very strange type of  fighting.  No coach can step on the field
with you. No teammates will replace you when you are exhausted. There's
no clock to wait out, no wall to hide from, just seventy-eight feet of empty
air  between  you  and  another  human  trying  to  take  the  match  from  you.
And here's what I want you to think about: a winner is not someone who is
never afraid. That is someone who has learned how to turn that fear into
sanity.

Truth 54%

I want to start with a number that will change the way most players think
about  this  sport,  once  it  really  takes  hold.  Novak  Djokovic  wins  about
54.5%  of  the  points  he  plays  in  his  career.  Rafael  Nadal  54.2%.  Roger
Federer  54.1%.  Let  that  sink  in:  the  three  greatest  tennis  players  of  this
era,  over  thousands  of  matches  and  championships,  won  just  over  half
the  points  they  played.  Djokovic,  even  on  a  dominant  Grand  Slam
championship run, still lost about 4.6 out of every 10 points along the way.

Now think about how an amateur tennis player reacts when he misses a
serve  or  misses  an  easy  shot.  Throwing  his  hands  in  the  air,  mumbling
curses,  then  four  games  in  a  row  were  given  away  in  a  slow  collapse.
That's the perfectionist illusion at work: the belief, often unspoken, that a
good player shouldn't miss any shots.

The best tennis players in the world have made peace with another truth,
and I call it the 54% rule. You will miss, often, and sometimes at the worst
possible time. You will get a wrong refereeing decision. The ball will hit the
edge of the net and fall through into a winner you don't deserve. None of
this  is  a  sign  that  something  is  wrong.  It's  simply  tennis.  Players  who
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handle this best treat each point as a separate, self-contained world. The
last point has disappeared. There is only this breath, this toss, this ball.

Djokovic's fortress: calm the alarm system

At  the  2019  Wimbledon  final,  Federer  was  only  two  points  away  from
winning  the  championship,  8-7,  40-15,  serving,  with  fifteen  thousand
spectators on Center Court screaming his name. There could hardly be a
more hostile moment to be on the other side of  the net.  Djokovic's heart
rate did not spike. His eyes were not absentmindedly looking at the crowd.
He  watched  Federer's  toss,  stepped  in,  and  unleashed  a  forehand
passing  shot  along  the  unreachable  string.  He  went  on  to  win  the
championship.

How  can  a  human  do  that?  Much  of  it  lies  in  keeping  the  brain's  alarm
system,  the  amygdala,  from taking  control.  Under  extreme pressure,  the
amygdala  can  take  over:  hands  shake,  breathing  becomes  shallow  and
heavy in the chest, and the conscious mind begins to chatter in doubt just
when you need it to be quiet the most. What Djokovic and players like him
have  forged  is  a  way  to  stop  that  before  it  starts.  The  tool  is  almost
embarrassingly simple: the breath.

Specifically,  the  breathing  pattern  is  1:2  ratio,  inhaling  for  about  three
seconds,  exhaling  for  about  six  seconds.  That  longer  exhale  stimulates
the  spirit  vagus  nerve,  the  body's  natural  brake  pedal  for  the  spirit
meridian  system,  and  it  can  lower  the  heart  rate  by  about  15  beats  per
minute  in  just  a  few  seconds.  When  the  alarm  system  calms  down,  the
analytical  part  of  the  brain  also  calms  down,  and  the  body  is  free  to
execute  the  shot  it  has  been  trained  to  do  thousands  of  times.  It's  the
state top athletes describe as "the ball looks bigger" or "everything slows
down."  Not  a  miracle.  It  is  a  spirit  system  that  no  longer  fights  against
itself.

The  next  time  your  chest  tightens  before  a  critical  point,  take  one  slow
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breath,  with  the  exhale  twice  as  long  as  the  inhale.  Don't  rush  into  the
score right away. Let the exhalation do its work first.

Nadal's ritual: armor made of repetition

Watching Nadal between the points, to a normal eye, looks like someone
with  OCD.  Water  bottles  lined  up.  Wiper.  Touch  the  back  of  your  pants,
touch  both  shoulders,  tuck  your  hair  behind  both  ears,  touch  your  nose,
bounce  the  ball  the  same  number  of  times  before  serving.  That's  not
superstition.  It  is  one  of  the  smartest  designs  of  the  spirit  system in  this
subject.

The logic  here is:  each of  those small  actions is  exactly  the same,  point
after  point,  no matter  what  just  happened.  Missing an easy volley  in  0-0
set  one? Still  the same ritual.  Serve to  win Roland Garros? Same ritual,
same  order,  same  rhythm.  By  keeping  the  physical  dance  completely
constant,  Nadal  strips  the  moment  of  its  emotional  weight.  His  body
couldn't  distinguish  between  a  normal  score  and  a  champion  score,
because  it  was  doing  exactly  the  same  thing.  That  familiarity  brings  a
sense of calm. Ritual becomes a kind of armor, a solid support to return to
when everything else in that moment is chaos.

You  don't  need  Nadal's  exact  sequence  of  actions.  What  you  need  is  a
small, repeatable routine of your own, something you do the same way at
each point,  to give your mind something to do instead of  worrying about
the score.

Talk to yourself like a coach

Pay  attention  to  your  inner  voice  next  time  you're  under  pressure.  For
most players, especially when things start to go downhill, it sounds like: "I
can't  believe  I  just  missed  a  shot.  I'm  falling  apart.  My  backhand  was
terrible  today."  It's  self-talk  in  the  first  person,  and  there's  real  research
behind  why  it's  harmful.  Psychologist  Ethan  Kross  at  the  University  of
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Michigan  has  shown  that  talking  to  yourself  in  the  first  person  when
stressed tends to amplify the emotional response instead of dampening it.
You  remain  stuck  inside  that  emotion  instead  of  creating  any  distance
from it.

The  fix  is  incredibly  simple  but  effective:  talk  to  yourself  in  the  third
person, by name. Like: "Okay, Henry, light feet, slightly bent knees, eyes
on the toss. Hit the inside-out forehand and go all in on it." When you say
your name like that, you create just enough psychological distance to stop
being  the  panicked  victim  of  the  moment,  and  become  the  coach  who
calmly stands next to you, giving clear instructions. That shift alone tends
to stabilize fine motor control, the small, precise muscle work the forearm
needs  for  a  clean  stroke,  and  that's  exactly  what  gets  tightened  up  first
when anxiety takes over.

Sixteen seconds by Jim Loehr

Sports  psychologist  Jim  Loehr  spent  years  studying  the  top  100  tennis
players in the world,  and what he found surprised many people:  the gap
between  a  top  10  champion  and  a  talented  but  only  decent  player  lies
primarily in what happens during a point match. It's about what happens in
the  sixteen  seconds  between  points,  the  part  of  the  game  that  no  one
really pays attention to.

Loehr divides that period into four stages, and it's worth embracing them
by feel. In the first few seconds after the point ends, your job is simply to
react well physically, walking with your head high and shoulders straight,
no  matter  what  just  happened.  That  posture  is  not  for  decoration,  it
actually has the opposite effect on how you feel.  In the next stretch, you
allow yourself to cool down, take a long exhalation, perhaps readjust the
racquet strings, giving your heart rate space to decrease. Then there's a
short  period  of  time  to  refocus  your  strategy:  decide,  specifically,  where
you want to hit the first shot of the next point and with what kind of spin.
And  in  the  last  few  seconds  before  serving  or  receiving,  you  settle  into
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whatever little physical ritual anchors you, then lock eyes with the ball.

Players  who  manage  this  rhythm  well  can  bring  their  heart  rate  from
around 170  beats  per  minute  down to  130  before  the  next  point  begins.
It's  the  difference  between  entering  the  next  destination  exhausted  and
confused,  versus  entering  with  a  clear  head.  Sixteen  seconds  between
points is not downtime. That's where the real battle is decided.

The stoic's arena

Long  before  anyone  was  stringing  a  racket,  the  Stoic  philosopher
Epictetus  wrote  something that  resonates perfectly  with  the tennis  court:
there  are  things  that  are  within  our  power,  and  there  are  things  that  are
not.  Our  own judgment,  actions,  efforts,  these are ours.  Everything else,
how our body appears in that moment, what others think of us, events that
are beyond our choice, are not entirely in our hands.

On the tennis court, that line is easy to draw. Out of your control: the wind
blowing across the field, a bad refereeing decision, a lucky winner hitting
the  edge  of  the  net  from  your  opponent,  a  hostile  crowd.  Within  your
control:  the  effort  you  put  into  the  next  ball,  your  breathing  and  body
language, your game plan, how much effort you put into the shot.

The best athletes practice something akin to amor fati, loving their fate, or
at  least  accepting  it.  They  don't  fight  the  unlucky  bounce,  they  see  it  as
just another piece of information and move on. That stillness in the midst
of  chaos is  not  coldness.  It  is  freedom, freedom from wasting energy on
things that were never yours to change. In a game-deciding tiebreak, this
stillness  is  even  more  valuable,  because  it's  what  keeps  you  playing
according to your plan instead of huddling and waiting for your opponent
to make a mistake.
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CHAPTER 15

Chapter 15 — Micromachines: what really happens
inside your joints

I'm  often  asked  why  some  players  can  absorb  tremendous  impact,  a
heavy topspin  to  the  wrist,  a  full-speed dive  into  a  lunge position,  a  130
mph  serve  tearing  through  the  forearm,  and  then  continue  playing,
pain-free, match after match. The answer does not lie in willpower. It lies
in  the  body structure.  Underneath  every  shot  you make,  there's  a  whole
layer  of  technique  in  your  joints,  connective  membranes  and  cartilage
that's  doing  more  work  than  your  muscles  will  ever  give  you  credit  for.
Let's open that layer and see.

The hidden shoulder lift

Reach  your  arms  straight  up  to  serve  at  maximum  extension,  you  will
think the humerus simply rotates in the joint. Not so, at least not alone. If
the  shoulder  joint  had  to  do  all  the  lifting  on  its  own,  the  rotator  cuff
tendons would almost immediately get caught on the raised bone above,
the acromion. It's one of the most common injuries in tennis, and the body
has an incredibly well-designed solution to avoid it.

Think of your shoulder girdle as a small elevator system with three moving
parts working together in sequence, rather than a single joint doing all the
lifting. Your collarbone rotates backward around its own axis, almost like a
vault, which lifts the roof of your shoulder and moves it out of the way. At
the  same  time,  the  scapula  tilts  and  slides  along  the  ribcage,  mainly  by
the serratus anterior, a muscle that radiates along the ribs. And only then
does  the  ball-bearing  joint,  the  joint  most  people  think  of  when they  say
"shoulder," do its real lifting.

This is the important part of the workout: for every two degrees the upper
arm moves, the shoulder blades need to rotate about one degree to keep

81



THE UNIFIED COURT — LIVING SCIENCE AND MODERN ART OF TENNIS

up. Coaches call  this the 2:1 cadence. When this ratio is broken, usually
because the serratus anterior is weak or "asleep", the scapula can't keep
up  with  the  rhythm,  the  shoulder  blades  can't  move  out  of  the  way,  and
each overhead stroke you make will start grinding the tendon against the
bone. That's why most shoulder injury prevention at the professional level
focuses not on the shoulder joint, but on awakening the muscle group that
controls the scapula.

The system shares the shock of the forearm

Now  visualize  the  moment  of  ball  contact  in  a  strong  flat  serve.  Your
forearm is pronate, rotating from palm up to palm down, faster than nearly
any  other  movement  the  human  body  makes.  That's  a  huge  amount  of
torque  going  through  two  thin  bones,  the  radius  and  ulna,  and  if  either
bone  has  to  absorb  it  all  on  its  own,  you  run  the  risk  of  a  permanent
fatigue fracture.

Nature's  solution  is  a  tough  fibrous  membrane  called  the  interosseous
membrane,  which  stretches  diagonally  between  two  bones  like  a  drum.
When  the  ball  hits  the  string  and  the  shock  travels  up  the  radius,  the
membrane  immediately  stretches  and  transfers  about  half  of  the  load  to
the ulna. Instead of one bone taking the brunt of  the impact,  both bones
share,  and  the  elbow  joint  on  the  other  end  is  never  overloaded  in  one
direction.

This  is  also why elbow pain  often stems from technique rather  than bad
luck.  If  you  pronate  with  a  bent,  stuck  elbow,  instead  of  letting  the  arm
fully extend into the contact area, you're forcing that fascia to transfer the
load through a joint that's not in the right position to receive it. Correct the
arm  extension  and  the  shock  sharing  system  will  work  the  way  it  was
designed.
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Wrist safety latch

Here's a number that should make you respect your wrist more: during a
heavy  topspin  forehand,  the  deceleration  force  the  wrist  experiences  at
the  moment  of  impact  can  exceed  45  times  gravity.  It  was  an  instant,
violent stop for a joint made of eight small, loosely connected bones. If left
completely  unsupported,  this  type  of  concussion  will  cause  two  of  those
bones,  the  scaphoid  and  the  lunate,  to  misalign  and  grind  against  each
other, over time leading to a really serious wrist injury.

What saves you is a small but tough ligament that holds those two bones
together, and more importantly, what you do about 30 milliseconds before
contact  with  the  ball.  Top  tennis  players  tighten  their  wrist  flexors  and
extensors at  the same time just  before the ball  hits,  essentially clamping
the entire wrist bone cluster into a solid mass. A hard mass will disperse
the shock over a wide area. A loose pocket of bone is not. This is one of
the easiest things to coach in this entire chapter: a soft, loose wrist at the
moment of contact is not just a technical fault, but a structural weakness.

The feet change roles twice in one step

Your foot has to be two completely different tools for the same very brief
moment, and it does that every time you move on the field. As soon as the
heel or toe touches the ground, whether from a split-step or diving into a
corner,  the foot  needs to  "soften"  immediately.  The ankle rotates slightly
inward (pronation), the midfoot joints unlock, and the entire structure turns
into a cushion, absorbing an impact force equivalent to about three and a
half times the body weight. Then less than a tenth of a second later, it has
to do the exact opposite: lock up, become solid, and turn into a spring that
you bounce off to forcefully change direction.

This transition from shock absorber to launcher is primarily driven by the
plantar fascia, a tough band of tissue that runs along the sole of the foot,
working with  a  muscle  on the outside of  the calf.  It's  called the windlass
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mechanism, and you can feel it directly: tiptoe and stretch your big toe up,
you'll  feel  the  arch  of  your  foot  automatically  tighten.  That  is  the  spring
being  energized.  Tennis  players  with  stiff,  inflexible  big  toes  will
completely  lose  access  to  this  mechanism,  and  it  is  a  bigger  cause  of
chronic foot pain than many people think.

Articular cartilage: the best lubricant you'll never have to buy

The  final  part  of  the  machine,  and  perhaps  the  most  impressive.  The
cartilage lining your knee and hip joints is thinner than a credit card, yet it
can withstand the contact pressure of a five-set match, enough pressure
to crush most modern engineering materials. How does it do that?

Articular  cartilage  is  mostly  water,  about  80%,  held  within  a  mesh  of
collagen  and  other  structural  fibers.  Here's  the  key:  when  a  sudden,
strong  force  hits  a  joint,  the  water  has  nowhere  to  go  immediately.  It  is
trapped and pressurized within the fibrous mesh, and for a brief moment it
acts as a hydraulic cushion, carrying most of the load instead of allowing
the  solid  tissue  underneath  to  be  crushed.  Additionally,  your  joints  are
lubricated  by  natural  compounds  that  make  the  cartilage  surfaces  in
contact with each other significantly more slippery than ice on ice. This is
a  feat  of  natural  engineering,  and  it  is  also  a  limited  resource,  which  is
why volume management is as important as technique, throughout a long
career.

How to read out microscopic errors

When  something  in  this  system  goes  wrong,  it  manifests  itself  in  a
specific,  easily  recognizable  pattern.  Sharp  pain  in  the  front  and  upper
shoulders  when  hitting  the  ball  overhead  usually  means  the  serratus
anterior  muscle  isn't  activating,  so  the  shoulder  blades  aren't  rotating
enough to  move out  of  the way.  Practicing the serratus wall  slide with  a
resistance band as a warm-up will teach the scapula to do its job in a 2:1
rhythm.
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Wrist pain on the little finger side of the forearm after serving is often due
to  pronate  with  the  elbow  bent,  stuck,  rather  than  fully  straightened.
Practice  feeling  full  extension  into  the  contact  area  before  allowing  your
forearm to rotate. Pain or throbbing in the inside of the knee when braking
suddenly  is  a  sign of  the knee collapsing inwards (valgus)  when moving
sideways,  corrected  by  keeping  the  kneecap  in  line  with  the  second  toe
each  time  you  decelerate.  And  heel  pain  or  stiff  arches  that  can't  be
stretched  often  come  from  a  stiff  big  toe  joint,  causing  the  foot's  spring
mechanism to never be activated, so exercise your big toe to stretch to its
full range every day.

Two lessons to memorize into your body

The first  song is  serratus  wall-slide  punch.  Wrap a  light  resistance band
around  your  wrists  and  stand  facing  a  wall  with  your  forearms  resting
vertically against the wall. Slide your arms up until they are fully overhead,
while maintaining tension on the band and actively pushing your shoulder
blades  forward  around  your  ribcage,  rather  than  just  letting  them  hang
passively. This is the best way to teach the scapula to do its job, so that
the  rotator  cuff  doesn't  have  to  take  the  brunt  of  the  impact  that  the
scapula should be sharing.

The  second  song  is  windlass  first-toe  pogo  hop.  Stand  barefoot  on  the
baseline.  Stand  on  your  tiptoes  and  actively  lift  your  big  toe  as  high  as
possible. You will feel your arch stretch immediately. Keeping that tension,
perform  twenty  small,  quick  jumps,  alternating  between  jumping  straight
and jumping to the sides. You're teaching your foot to find a springy, firm
state  on  demand,  which  is  exactly  what  you  need  in  the  brief  moment
between landing and rebounding during a real play.
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CHAPTER 16

Chapter 16 — Mind synchronization: formation
pair, poach and play as one

I  have  coached  many  singles  players,  but  when  they  step  onto  the
doubles court, they immediately lose their way. They still hit the ball well,
still  move  well,  but  what's  not  right  is  the  coordination  between  two
people, two individuals standing on the same side of the field, not a team.
Here's what I want you to understand before reading any further: doubles
is  not  singles  with  an  extra  partner.  It's  a  completely  different  sport,  just
coincidentally  sharing  the  same  field  and  the  same  ball.  The  skill  that
separates a good doubles team from an excellent doubles team lies not in
racket technique, but in synchronization. The two bodies moved as if tied
together, reading each other's thoughts without speaking, filling the same
space at the same moment. That is the topic of this chapter.

Golden rule: together net play

If I could only teach you one thing about doubles, I would choose this: the
team  that  gets  both  players  inside  the  service  line,  advancing  net  play,
wins the majority of points. The statistics are very clear, teams with both
players crossing the service line win about 72% of the points. As long as
one person stays in the back of the field, that number drops straight below
50%. If you're both stuck at the back of the field, you only have about 26%
left, which is considered a loss before the point starts.

So  why  doesn't  everyone  rush  net  play  every  time?  Mostly  because  of
fear.  Being  passed  or  having  a  tire  go  over  your  head  feels  very
humiliating,  but  standing  at  the  back  of  the  field  seems  safe.  But  it  is
safety  that  is  the  problem.  Doubles  are  decided  in  the  air,  at  the  net,
where  you  can  turn  the  corner  and  finish  the  point  with  just  one  shot.
Every service game, every return shot, every rally ball you hit should have
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a question behind it: does this shot get both of us closer to the net?

Imagine a rope tied around both of your waists, not a real rope, but a spirit
crystal rope, about three meters long, that always keeps you connected to
your teammates no matter what's going on. When teammates are pulled
to the sideline to cover the corridor, that rope must pull you into the middle
of the T to cover the hole they just left. When your teammates see a short
ball  and  step  in  to  attack,  you  should  also  step  in  at  the  same  time,
without  looking,  without  anyone  reminding  you.  The  moment  that  rope
goes slack, when you're more than three meters apart, you've opened up
a  space  right  in  the  middle  of  the  field,  and  a  good  opponent  will  find  it
immediately.

When the delivery person is eating you

Every team will encounter a returner who hits the crosscourt very well, the
ball  is  low  and  strong,  and  your  netminder  cannot  touch  the  racket  no
matter  where  he  stands.  The  standard  double  Formation  doesn't  have
many  solutions  for  this  situation.  That's  when  two  special  formations
appear.

I-formation  is  based  on  the  element  of  deception.  Instead  of  standing  in
the usual position, your netminder sits low above the center line, with his
head lower than the edge of the net, obscuring the returner's familiar view
of  the  server.  Before  the  ball  is  thrown,  the  two  people  agree  on  a  plan
with a secret signal behind the person on the net, for example, a pointing
finger means "I will move to the deuce side", holding hands means "I will
go  to  the  ad side",  and spreading  the  hand means "I  will  pretend,  stand
still".  As soon as the server touches the ball,  the netminder jumps out of
that  low  sitting  position  in  the  correct  direction,  blocking  the  return  path
high  above  the  net  to  finish  the  point  before  the  server  can  understand
what just happened.

The value here lies almost entirely in psychological factors. You don't win
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the  point  by  having  a  better  shot,  you  win  because  you  take  away  the
returner's familiar visual landmark, forcing them to guess. A server who is
used to  seeing two fixed dots  on the court  at  a  time suddenly  no longer
knows  where  the  two  of  you  will  stand,  and  having  to  guess  under
pressure often leads to missed shots.

Formation  Australian  works  differently.  Here,  the  server  and  netminder
stand  on  the  same  side  of  the  court  instead  of  facing  each  other.  This
completely blocks the returner's preferred crosscourt, forcing them to play
down the line, over the highest part of the net, into the narrowest part of
the  court,  right  where  you've  already  defended  in  the  hallway.  If  your
opponent's forehand crosscourt return is beating you, formation Australian
is often the neatest fix without changing a single shot.

Poach properly: move forward, not sideways

Most  movement  players  when  trying  to  poach  fail  for  the  same  reason,
they run sideways, parallel to the net, chasing the ball's flight. That feeling
seems natural but is completely opposite. Running sideways causes you
to  stay  the  same  distance  from  the  net  throughout  the  movement,
meaning you block the ball late and low, often below the edge of the net,
where you have neither angle nor power.

Good bouncers  do  it  differently:  they  cut  forward,  at  a  diagonal  angle  of
about 45 degrees toward the net rope, just as the server touches the ball.
Just  that  one  change,  going  diagonally  forward  instead  of  drifting
sideways, does two things. First, it shortens the distance to the ball much
faster, because now you are attacking the ball's flight instead of chasing it.
Second, and more importantly, it allows you to touch the ball much higher,
usually  a  foot  above  the  edge  of  the  net,  near  the  top  of  the  ball's
trajectory,  instead  of  having  to  struggle  with  the  ball  at  shin  level.  From
that  high  position,  you're  no  longer  blocking  a  volley  to  keep  the  ball  in
court,  you're  smashing  the  ball  at  the  feet  of  the  opponent's  netminder,
and there's  almost  nothing they can do.  If  you only  remember  one thing
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about  poach,  remember  this:  moving  forward  always  beats  moving
sideways.

Handling the middle of the field: whose ball is it?

Ask any couple what causes them to lose the most free points, and most
end  up  admitting  the  same  thing,  a  ball  hurtles  down  the  middle  of  the
court, they both look at each other, they both hesitate, and the ball drops
without  anyone  touching  it.  This  is  not  a  technical  problem.  This  is  a
communication error, and can be completely fixed with a single rule.

Whoever  has  the  forehand  facing  the  middle  of  the  field  receives  every
ball  that  goes  down  the  middle.  End.  Don't  argue,  don't  hesitate,  don't
politely yield to teammates. If your forehand is pointing toward the middle
string,  that's  your ball,  and you should say "mine" loud,  early,  and often,
so  there's  never  a  moment  of  doubt.  This  is  why  left-handed  and
right-handed couples, when both keep their  forehands facing the middle,
as the Bryan brothers did for many years, create a wall that is extremely
difficult  to penetrate. There are no loopholes for opponents to exploit,  as
there is never any confusion as to who is getting the ball.

Besides,  good  teams  often  stand  slightly  askew  instead  of  forming  a
horizontal line. The person on the crosscourt side takes a step back, and
the person on the side near the touchline presses closer to the net. That
slight  V  shape  naturally  funnels  the  ball  towards  your  most  dangerous
player at the net, rather than leaving both players equally exposed.

Common doubles mistakes and how to fix them

Constantly getting hit over the head is often due to standing right next to
the edge of the net, knees locked, and not having time to react. Correct it
by  keeping  a  distance  of  about  2.5  to  3  meters  from  the  net  instead  of
following  closely,  always  ready  to  turn  around  to  follow  the  smash  ball.
The  ball  is  dead  in  the  middle  of  the  field  without  anyone  catching  it
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because there is no unified rule about who receives the ball in the middle,
corrected  by  the  middle  forehand  rule,  and  shouting  loudly  and  early.
Poach repeatedly missed the net by running horizontally and blocking the
ball  in  a  low  position,  below  the  edge  of  the  net,  corrected  by  cutting
diagonally forward and touching the ball at the highest possible point.

Then there is a mistake that few people talk about but it poisons the whole
team: the body language of teammates is dragging the whole team down.
Rolling  your  eyes  and  sighing  after  every  missed  volley  silently  poisons
the  team  relationship.  Develop  a  simple  ritual,  high-five  or  racquet  after
each point,  win  or  lose,  and  adhere  to  it  absolutely.  A  brief  touch  of  the
racket  after  a  losing  point  is  more  valuable  than  any  words  of
encouragement spoken out loud.

End of set: 10-point tie-break series

When  the  third  set  was  decided  by  a  10-point  tie-break,  much  of  the
match's tactical sophistication was compressed into just a few shots, and
small  advantages  became  extremely  important.  The  biggest  leverage  is
the early mini-break. If you win your first return point and then hold both of
your serve points, you've built a 3-0 advantage, and teams that get to 3-0
in a 10-point tie-break usually win in the end about three out of four times.
That  means  your  focus  in  the  opening  points  shouldn't  be  on
showmanship,  but  on  discipline:  keep  a  high  first-serve-to-court  ratio,
avoid  double  faults,  and  aim  for  your  T  rather  than  risk  hitting  the  line
when you're not necessarily in good form that day.

Proactively  implementing  formation  early  is  also  worthwhile.  Using
I-formation in  the first  two return points,  before the opponent  can adjust,
often  gives  better  results  than  saving  the  trick  for  later.  And  when  the
tie-break  series  tightens  at  8-8  or  9-8,  this  is  when  passive  teams  start
playing to not lose, waiting for their opponents to make mistakes instead
of creating their own opportunities. Championship teams do the opposite.
They  call  poach,  they  net  play,  and  they  take  the  points  themselves
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instead  of  hoping  their  opponents  give  them  to  them.  Doubles  rewards
courage  more  than  any  other  part  of  tennis.  Learn  to  trust  your
teammates, work together net play, and receive the ball in midfield without
hesitation, and you'll win more in these tense moments.
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