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Introduction

Dr. Larry Van Such, DC, BE

Dear Athlete,

Thank you for your interest in tigaseball Swing Mechani¢®ok. It is my sincere desire that
the information presented here meets your needs.

Identifying the movements and muscles in the baseball swiagrery interesting and detailed
process. As you will soon discover in this book, tleeemany muscles in the hips, legs, spine,
shoulders, arms and hands that are involved in ctyri®etnging the bat.

Once you learn the major movements in the swing, thesclas associated with these
movements and the specific roles they play, you \ilable to develop a more focused exercise
training program that will improve your bat speed and power.

So take the first step and start learning the mechanit¢Beofwing and which muscles are
involved in the loading phase, launching phase and folwaugh.

Sincerely,

Dr. Larry Van Such, DC, BE



Chapter 1

The Stance
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2 The Stance

The baseball swing consists of three main phasesellpading phase, 2) the launching phase
and 3) the follow through.

Each player has their own unique style and may sometinak® adjustments to their swing
depending on the game situation, the type of pitch, or tahtors. However, regardless of the
batting style used and the adjustments made to it, tteeles involved in the baseball swing
always remains the same.

In this book, we are going to identify all of the majoovements and muscles used in each
phase of a typical swing for the right-hand batter.céOyou learn these movements and the
muscles involved in performing them, you will become aremfbcused, confident and
productive hitter.

However, before any of these phases are performed,gyettonthe proper stance is required.
Therefore, let’s first identify the basic stance gosialong with a few variations to it for the
right-hand batter.

The baseball swing begins with getting into the propercstand the feet and hand positions
vary from player to player more than anything else.Figure 1-1, the batter has chosen to
stand with his feet a little more than shoulder widiara

Figure 1-1.

A firm grip of the bat is usually preferred and the hewgfhthe hands, as well as a distance they
are in front of the body, is based on preferenceguriéi 1-2 on the next page shows the hands
about 10 to 12 inches in front of the body and right abbatlder level.
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The Stance 3

Figure 1-2.

Some players may prefer to keep the hands in closeparnaps lower or higher. Figure 1-3a
shows the player’s weight is balanced and evenly digiibbetween his two feet while Figure
1-3b shows him standing fairly tall in a box. Figure laBw shows that he is leaning slightly
forward with his knees and hips slightly flexed and Figufx Ehows him totally focused on

the pitcher.

Figure 1-3a. Figure 1-3b Figure 1-3c

The shoulders and hips are level in the stance positiomdst players, but this too may vary
slightly.

The stance is truly a matter of personal preferedslong as it fits your own individual style
and it helps you to feel comfortable, confident and atethe box, you are ready to swing the
bat.
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Chapter 2

The Loading Phase




The Loading Phase 5

The loading phase takes us from g@nce positiorto thelaunching positiorand it consist of
five noticeable movements: 1) the backward movementhefshoulders and arms, 2) the
backward rotation of the spine, 3) the beginning of thengnstep, 4) the cocking of the hips,
and 5) the cocking of the wrists.

In this chapter we will define each of these movemanigreat detail as well as identify all of
the muscles involved in performing them.

1) THE BACKWARD MOVEMENT OF THE SHOULDERS AND ARMS

The first noticeable movement that takes place duringldhding phase is thbackward
movement of the shoulders and anoward the catcher. This action helps to load ordtret
different muscles in each shoulder that will beaséxl or contracted later during the swing.

In Figures 2-1a through 2-1c, we see both shoulders and armsgmo the same direction,
back and away from the pitcher, however, each shoulsies a different set of muscles to get
there.

Figure 2-1a. Figure 2-1b. Figure 2-1c.

Now, before we identify the muscles involved with dhemovements, | want to clarify
something for you here. This movement seen in Figuks through 2-1c, with the arms and
shoulders moving back toward the catcher, is often refetweasrotation of the armsor
rotation of the shouldersowever, this actual terminology is not anatomiceadiyrect.

And the reason why | want to bring this up to you here isulmee if you go to a personal trainer
or strength coach who may not be familiar with thsdball swing, and you ask them to show
you some exercises to help you strengthen the rotatiooament of your arms or shoulders,
what they are going to think that you are asking thenotis ¢b show you exercises to help you
throw a ball harder and faster (see Figure 2-2a on tktepage), and not swing the bat harder
and faster, (see Figure 2-2b on the next page).
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6 €lhoading Phase

Figure 2-2a. Figure 2-2b.

And that's because anatomically, Figures 2-3a and 2-3b belowrddrate external shoulder
rotation, or external arm rotation, and Figures 2-4a addh Bemonstrate internal shoulder
rotation or internal arm rotation.

T External T
Shoulder or Arm
Rotation

Figure 2-3a. Neutral Shoulder Position. Figure 2-3b. External Shoulder Rotation.

Shoulder or Arm
Rotation

Figure 2-4a. Neutral Shoulder Position. Figure 2-4b. Internal Shoulder Rotation.

Now compare Figure 2-3b and Figure 2-4b with Figure 2-5 beldwghadoes not involve any
rotation of the arms at the shoulder joint, and yowkhbe able to see the difference.

Figure 2-5. No Shoulder Rotation.
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The Loading Phase 7

And so this is the reason why | have chosen to idetiti§/first step in the loading phase as the
backward movement of the shoulders and ab®msause as you are going to see here in a
minute, neither shoulder or arm is actually rotating anfdh, each shoulder and arm is being
moved by a completely different set of muscles.

Okay, so with this is mind, let’s first take a look a¢ ghlayers left arm and shoulder. As he
prepares to load his body, by going from the stance posdidne launching position, the left

arm and shoulder is moved backward and away from theepitmd the correct name for this
movement is adduction of the shoulder or adduction chtire See Figure 2-6.

aDduction of the
Left Shoulder or Arm

Figure 2-6. Adduction of the left shoulder or arm.

This movement is caused primarily by the action of thetétalis Major and is also assisted by
the Coracobrachialis, Latissimus Dorsi, and Teres Majascles, all on the left side of the
body. See Figure 2-7.

Muscles That Adduct The Left Arm
During the Loading Phase

Pectoralis Major

Teres Major =7/

Coracobrachialis

Latissimus Dorsi

Figure 2-7.

www.BaseballSwingMechanics.com



8 €lhoading Phase

Now, the left shoulder ends up slightly shrugged in thsitjpm (See Figure 2-6 on previous
page) which is a function of the Upper Fibers of the Tzmse The left scapula, or shoulder
blade, is also protracted, or moved anterior toward th& fof the body, in this position. This
motion is caused by the left Serratus Anterior. Sgeré 2-8 for both of these muscles.

Muscles That Adduct The Left Arm
During the Loading Phase

|1
=) &)

VO WY
?/&,‘)\3 Upper Fibers of
AN N
?, W) v Trapezius

Pectoralis Major

| Teres Major —¥/"
“«=\‘ Coracobrachialis :

b.\ Latissimus Dorsi

W/ NSerratus Anterior

Figure 2-8.

Now, the contraction of these muscles stretchesauts, the muscles on the back of this same
leading left shoulder, namely the Posterior Deltoidomhoids and Middle Fibers of the
Trapezius and because the left arm is so severely addaaiess the player’'s body, two of the
rotator cuff muscles are also undergoing a stretch ance thos the Teres Minor and
Infraspinatus. See Figure 2-9.

| PoctariorDolie A
Rhomboids

‘Middle Eibers of
wilirapeziustMuscleg.
Teres Minor
Infraspinatus

Figure 2-9.

All of these muscles are now fully loaded or stretclamd ready to swing forward in this
position and can be seen in more anatomical dettilsrFigure 2-10 on the next page.
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The Loading Phase 9

Muscles That Are Stretched on the Left Side
During the Loading Phase

Middle Fibers of

Rhomboids Trapezius

Posterior Deltoid

Teres Minor

Infraspinatus

Figure 2-10.

Now let’s take a look at the back arm, or right arnlne Thovement of the back arm away from
the pitcher and laterally raised away from the playbody is known as shoulder abduction.
See Figure 2-11.

aBduction of the
Right Shoulder ot Arm. .

Figure 2-11.

This action is caused by the Supraspinatus and Middle Deltogtles. The right scapula may
also be slightly shrugged or elevated in this position d#ipgron the player’s style and if so,
this motion caused by the Upper Fibers of the TrapeZe® Figure 2-12 on the next page.
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10 Theading Phase

Muscles That Abduct the Right Arm
During the Loading Phase

Upper Fibers of
Trapezius

Middle Deltoid

Figure 2-12.

Now the contraction of these muscles stretchesamtsldhe antagonistic, or opposing, muscles
on the same side of the body namely the LatissimusiDberes Major, Serratus Anterior and
Pectoralis Major. These muscles are now fully loaaled stretched, ready to help swing the
bat from this position and can be seen more cleaffygare 2-13.

Muscles That Are Stretched on the Right Side
During the Loading Phase

Pectoralis Major

Serratus Anterior

Wi
o og

Latissimus Dorsi

Figure 2-13.

In the next section we will talk about the second nabée movement during the loading phase
which is, thebackward rotation of the spinand identify the muscles involved with it.
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The Loading Phase 11

2) THE BACKWARD ROTATION OF THE SPINE

Picking up where we left off in the last section, whére shoulders and arms were moving
backward, we also have at the same time muscles congyalong the spine to help turn and
rotate it, which includes the chest, abdomen and upper bodheisame direction. See
Figures 2-14a through 2-14c.

Figure 2-14a. Figure 2-14b. Figure 2-14c.

Let’s look at this from behind home plate. Starting is 8tance position (Figure 2-15a) where
only the back (right) shoulder is visible, as he preptresving we can start to see the chest,
abdomen and upper body turning away from the pitcher (Figure )2td %be point where both
shoulders become more visible (Figure 2-15c).

Figure 2-15a. Figure 2-15b. Figure 2-15c.

This action of the abdomen, chest and upper body all uamwray from the pitcher and toward
the catcher gives the appearance that the shoulderstatiag backward with them when in
effect, it is the spine that is rotating carrying thewthers with it.

www.BaseballSwingMechanics.com



12 Theading Phase

This backward rotation of the spine is caused by the actiin of the Lateral Spine Rotators
which is a general name for the muscles that cause sget@n. Their individual names are
External Abdominal Oblique, Rotatores Spinae and Multifiduis&. See Figure 2-16.

Lateral Spine Rotators

External Abdominal
Oblique

Rotatores

Multifidus Spinae Spinae

Figure 2-16.

Now, to get the body to rotate back and away from theh@itfor our right-handed batter, the
Lateral Spine Rotators on theft sideof the body needs to contract. In doing so the uppdy b
is turned to the sideppositeto that from which these muscles act. See Figure 2-17.

Figure 2-17.

This may be opposite of what you think however, this bagot with the upward and oblique
orientation of these muscles in the spine. To help getua clearer picture of how these
muscles are acting, just think about the movement tkastplace when you do oblique sit up
crunches.

In Figure 2-18 shown on the next page, the athlete haadglrperformed a sit-up and has
rotated his chest, abdomen and upper body to his rightwew, it is the Lateral Spine
Rotators on théeft side of his bodthat are doing the contracting here which is alstiénsame
direction for our right-handed player shown abovEigure 2-17.
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The Loading Phase 13

Figure 2-18.

And if you have ever performed these sit-ups before, ybenare already aware of where the
muscle contractions are taking place. Again, contraai the Lateral Spine Rotators on the
left side of the bodiurns the front of your body to the right as seen abowigure 2-18, and
the opposite is true for the Lateral Spine Rotatorghemight side of the bodwhich turns the
front of your body to the left as seen below in Fig2HE9.

Figure 2-19.
Okay, so hopefully you have a better understanding ofthese muscles are acting because as
the contraction takes place in the Lateral Spine Rgatn theleft side of the ddy, as seen
below in Figures 2-20a through 2-20d for the right-handed bakterexact same muscles on
the opposite side of the body are getttigtched which are the Lateral Spine Rotators on the
right side These Lateral Spine Rotatarsa the right sideare now ready to contract in the
launching phase of the baseball swing because theyaréutly stretched or loaded.

Figure 2-20a. Figure 2-20b. Figure 2-20c Figure 2-20d.

In the next section we will discuss the third noteamovement during the loading phase
which is, thebeginning of the timing stepnd identify the muscles involved with it.
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14 Theading Phase

3) THE BEGINNING OF THE TIMING STEP

Immediately after the spine begins to rotate back towadcatcher, a short timing step with
the front left leg begins to occur as seen from adnosse plate in Figure 2-21.

Figure 2-21.

In Figure 2-21 above, we see that as the player’s bodyturaed back and away from the
pitcher, his left foot has come off the ground signifying Ieginning of this timing step. Some
players may raise their foot higher than this whileecthmay still keep their toes in contact
with the ground.

Some will even get to turn their front thigh inwardtdd more to facilitate the cocking of the
hips which we will talk more about in the next sectid®ee yellow arrow in Figure 2-22. This
inward turning of the front thigh is usually a technique usethéybig league hitters but as you
can see in the figure below, this is not a part of aiteb's technique here.

s 5 Gt A ST COCKING
E {— - ofithe hips

— -

Figure 2-22.

But however high or low the timing step is, the firdeef of it is to force the back leg, the leg
closest to the catcher, to carry the player’'s weddt seen above in Figure 2-22.

www.BaseballSwingMechanics.com



The Loading Phase 15

And since his center of gravity remains in relatively $hene place during this process, which
for the most part is still along the midline of his pdnd perhaps more importantly, in front of
his back foot as seen in Figure 2-23a below, the natudémney once is this position, will be to

fall forward, thereby creating valuable momentum in the@se during the launching phase.
See Figure 2-23b.

Figure 2-23a. Figure 2-23b.

Another effect of thdeginning of the timing stagp that it also places additional load on the big
muscles of the back leg, thigh and buttocks. Comparegdheesposition in Figure 2-24a with
that of 2-24b and you can see this additional load develdpe back leg as the player’s
position ends up squatted down a little more when the fomt comes off the ground.

Figure 2-24a. Figure 2-24b.

www.BaseballSwingMechanics.com



16 Theading Phase

The first group of muscles that gets further loaded durirgyrtidvement are the hip extensor
muscles which consist of the Gluteus Maximus, Semimemoistes, Semitendinosus and the
Long Head of the Biceps Femoris. The location of whieese muscles act can be seen by the

yellow line in Figure 2-25.

s S emimembranosus
K&k Semitendinosus
DL . Long Head of the

Figure 2-25.

The hip extensor muscles can be seen more specificdfigure 2-26.

Hip Extensor Muscles

Gluteus Maximus

Biceps Femoris Semitendinosus

(Long Head)
Semimembranosus

Figure 2-26.
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The Loading Phase 17

The knee extensor muscles are loaded as well in thisggoand that includes the Quadriceps
muscle. The location of where this muscle acts caseba by the yellow line in Figure 2-27.

Figure 2-27.

The knee extensors can be seen more specificallygurd-R-28.

Knee Extensor Muscles (Quadriceps)

Rectus Femoris

Vastus Lateralis Vastus Medialis

Vastus Intermedius
(not shown: lies beneath Rectus Femoris)

Figure 2-28.

www.BaseballSwingMechanics.com



18 Theading Phase

The last muscle group that is being loaded here are thie Rténtar-flexors, or calf, muscles
which include the Gastrocnemius and Soleus muscles. Thgolo of where these muscles act

can be seen by the yellow line in Figure 2-29.

astrochnemius
» !" Soleus

Figure 2-29.

These muscles can also be seen more specificaligume=2-30.
Ankle Plantar-flexor Muscles

Gastrocnemius

Soleus

Figure 2-30.

Now besides creating momentum and loading the powasrfidcles of the back leg, another
purpose of the timing step is tock the hipsvhich will be the topic of the next section.
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The Loading Phase 19

4) THE COCKING OF THE HIPS

Cocking of the hips refers to the backward rotation of tips away from the pitcher and
toward the catcher, and as just mentioned in the presgecton regarding theeginning of the
timing step it occurs right along with it.

Now looking from behind home plate in Figure 2-31a, we cartlsis backward rotation of the
hips develop. As the front leg comes off the ground bagtk hotate backward, toward the
catcher, and now the front side of both hips are &salslseen in Figure 2-31b.

Figure 2-31a. Figure 2-31b.

Now looking from across home plate we can see tlatdttking of the hips is driven by the
momentum created by the backward movement of the sheulted arms, the backward
rotation of the spine, and a shift in weight to thekidag. See Figures 2-32a and 2-32b.

Figure 2-32a. Figure 2-32b.

www.BaseballSwingMechanics.com



20 Theading Phase

The cocking of the hips can also be further facilitdigdhe inward turn of the front left thigh,
though again, that's not part of our batters technique h&ee yellow arrow in Figure 2-33.

Figure 2-33.

Now since the back (right) foot remains in contact whid ground during this time, it is forced
to plant firm. This creates a pivot point around thekb@ight) hip (Figure 2-34a) for the
weight of the entire upper body to rotate (Figure 2-34b).aAssult, the rear thigh is forced
anatomically into medial or inward rotation. See FegR+34c.

——

Figure 2-34a. Figure 2-34b. Figure 2-34c.

Now this is a small movement and may not be reamlilservable in these images, but as the
right thigh resists the upper body from any further bac@watation, the net result is that it
stretches the powerful external hip rotators in thmmesaear hip. See Figure 2-35 on the next

page.
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The Loading Phase 21

External Hip Rotators

Figure 2-35.

These external hip rotators are located in the buttogis®n the back side of your body and
if we take a look down the third base line seen in thesd few images, we can start to
appreciate their purpose a little more.

As the player rotates back and away from the pitchermandieight ends up on the back leg,
the external hip rotators located where the yellowvesrare in Figure 2-36a get stretched in the
process as seen by the displaced yellow arrows in FRyG6b.

Figure 2-36a. Figure 2-36b.

This stretching puts them in the best position to powsgrtdhtract during the launching phase.
Now the names of these external hip rotators are Glieakus, Gluteus Maximus, Superior
Gemellus, Inferior Gemellus, Piriformis, Obturator hnigs, Obturator Externus and Quadratus
Femoris. They can be seen more specifically in Figu3& on the next page.
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22 Theading Phase

External or Lateral Hip Rotators

Superior Gemellus

y Piriformis
7 (cut away)
9 /bturator Internus

Inferior Gemellus

Gluteus Medius

Gluteus Maximus

Obturator Externus

Quadratus Femoris
(not shown, lies here)

Enlarged view
of right posterior hip/buttocks

Figure 2-37.

Again, if we focus on the right hip and buttocks in the pgegion of images shown in Figures
2-38a through 2-38c, we can start to visualize the stretchitg®e external hip rotators.

Figure 2-38a. Figure 2-38b. Figure 2-38c.

The stretching of these muscles is the primary etiecocking the hips, it's what its all about.
Some of these muscles, as you have just seen like therafv Internus and Obturator
Externus, are not very big, yet as a group they are stqmegrgsmuscles that can store an
incredible amount of elastic energy that when timedoery, can be released or contracted
during the launching phase to help carry out a very powmftational bat swing. See Figures
2-39a through 2-39c on the next page.
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The Loading Phase 23

Figure 2-39b. Figure 2-39b. Figure 2-39c.

And one final note here, this cocking of the hips idlyesxaggerated by the big league hitters.
Some of them can really rotate a lot further backat@the catcher than our athlete seen here
and some actually take a stance that favors this poisitj. The reason is simple: the further
they can get their body to turn away from the pitchige greater the stretch that occurs in these
muscles and the greater the stretch, the more powercémegenerate. This is why these are
the muscles everyone needs to target as part ottaiming to swing the bat harder and faster!

In the next section we will talk about the fifth alagt noticeable movement during the loading
phase which is. theocking of the wristsand identify the muscles involved with it.
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24 Theading Phase

5) THE COCKING OF THE WRISTS

Cocking of the wrists is an action the hands performth@ bat-handle at the very end of the
loading phase and into the first part of the launching ph#&epurpose is to break inertia, or
prevent the bat from coming to a dead stop, so as titdeeia rapid recoiling effect with the
bat-head at the end of the player’s furthest backswing.

Now up until this point of the swing, the wrists and hahdgse not produced any significant

action on the bat-handle, and subsequently the bat-lbélaer than holding the bat in a steady
and firm position. But the batter's body and hand pmsstishown in Figure 2-40 is an

important reference point because this is where thenact the hands and wrists begin to take
effect on the bat handle. Or in other words, thishsre thecocking of the wrists begins

——

Figure 2-40.

Now as | just mentioned earlier, the purpose of théingoof the wrists is to break inertia, or
prevent the bat from coming to a dead stop, so a<iidte a rapid recoiling effect with the

bat-head at the end of the player’s furthest baclkgwinSo, let's define our next reference
point, and that is, the player’s further backswing.

As we watch the swing develop in Figures 2-41a through 2-41d wen@ansee that the
player’sfurthest backswingnds in Figure 2-41d.

Figure 2-41a. Figure 2-41b. Figure 2-41c. Figure 2-41d.

The furthest backswingosition is simply a point in the swing where the hehthe bat does
not travel any further away in trepposite direction of the intended path of the swih@lso
represents the position where the cocking of the wastds or where the wrists are fully
cocked.
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The Loading Phase 25

So to recap here a bit, let’'s again focus on thesdoatxead positions side by side. Notice the
position of the bat-head in Figure 2-42a whereciheking of the wrists beginand now notice
the position of the bat-head in Figure 2-42b wherectio&ing of the wrists ends

——

Figure 2-42a. Beginning of wrist cock. Figure 2-42b. BEnuarist cock.

Now that we have seen the two different bat-headipasithat define the starting and ending
positions where cocking the wrists takes place, leke & closer look at the action that the
hands and wrists have on the bat-handle that malsskappen.

We will focus our attention first on the playerght hand shown again in Figures 2-43a
through 2-43d. The main action that the right hand and arésperforming on the bat handle
during this movement is callggtonation which interestingly enough, occurs through muscles
acting in the forearm near the right elbow and wrishnd so the correct name for this
movement seen in the right hand and wrist is calbdw pronation

Figure 2-43a. Figure 2-43b. Figure 2-43c. Figure 2-43d.

It is by pronating the right elbow where the right hamdl wrist turn so that the palm of the
right hand starts to turn inward toward the ground dnmgl helps to push the bat-head to its
furthest backswing position. See Figure 2-44.

Figure 2-44.
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26 Theading Phase

Now keep in mind that this is a relatively small movetrteking place in comparison to what
the shoulders and upper arms are going through and so yonanpigck up on it the first time
by simply looking at the right hand and wrist. Howeg\bere is just enough of this pronation
taking place in the right elbow to cause the right hemdl wrist to turn so that the palm of the
right hand starts to turn in toward the batter and hiips to push the bat-head to its furthest
backswing position.

The muscles involved with elbow or forearm pronation thiee Pronator Teres and Pronator
Quadratus. See Figure 2-45.

Elbow or Forearm Pronators

Pronator Teres

Superﬁcial Flexor Muscles Deep Flexor Muscles of
of the Right Forearm the Right Forearm
Anterior View Anterior View
Figure 2-45.

Now let’s focus our attention on the playelédt hand in Figures 2-46a through 2-46d. The
main action that the player’s left hand and wrist peeforming on the bat-handle during the
cocking of the wrists is calledial deviation

Figure 2-46a. Figure 2-46b. Figure 2-46c¢. Figure 2-46d.

Radial deviation is a movement that occurs within théstwwhere the entire hand moves

toward the thumb. You may also think of it as tryinggéb your hand and thumb to move in a
direction where the thumb tries to touch the sideoalrforearm as seen by the arrow shown in
Figure 2-47 on the next page.
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Figure 2-47.

It is by radially deviating the left hand and wrist th®lps to bring the bat-handle, and
consequently the bat-head, to the player’s furthestdvank position.

And just like the right hand and wrist, keep in mind titg is a relatively small movement
taking place in comparison to what the shoulders and upper are going through and so you
may not pick up on it the first time by simply lookingtla¢ left hand and wrist. However, there
is just enough of this radial deviation taking place t@ habve the bat-head to its furthest
backswing position.

The muscles involved with radially deviating the lefinthaand wrist are the Extensor Carpi
Radialis Longus, Extensor Carpi Radialis Brevis, amkdil Carpi Radialis. See Figure 2-48.

Radial Deviation of the Wrist

Extensor Carpi
Radialis Longus

Flexor Carpi
Extensor Carpi Radialis
Radialis Brevis
Superficial Extensor Muscles Superficial Flexor Muscles
of the Left Forearm of the Left Forearm
Posterior View Anterior View
Figure 2-48.

The contraction of thelbow pronatorsn the right forearm anchdial deviatorsin the left wrist
moves the bat-head to the player’s furthest backswisgipo. What this movement does is
temporarily loads, or stretches, the antagonistic reasnlthe right forearm, which are the right
elbow supinatorsand in left wrist, which are the laftnar deviators just long enough so that
the player can time the stretching in these musclessabsequent contracting of them, to add
extra momentum and power to his swing. See Figures 2-d9agth2-49d on the next page.
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Figure 2-49a. Figure 2-49b. Figure 2-49c. Figure 2-49d.

This is what is known as thmyotatic reflexwhich is a muscle contraction in response to it first
being rapidly stretched, i.e., loaded. It is a very poweeflex within the muscle that can
significantly increase the speed and strength in whicbntracts. This is because it essentially
gives the muscle a ‘running start’ in the directiontefimtended path of contraction.

Now the myotatic (stretch) reflex is only usable &out a half of a second or less after a
muscle has been stretched and then it dampens out, ornseake is no longer available. So
the key to using this reflex within a stretched muscle, aghvhat takes place during the
cocking of the wristds to time it at the precise moment that you need it

Now these stretch reflexes occur not only in the nassitlvolved with cocking the wrists, but
in every other muscle that was stretched so far duriaglaading (stretching) phase. This
includes the muscles around both shoulders that wererstdetiuring thébackward movement
of the shoulders and armthe lateral spine rotators during theckward rotation of the spine
the hip extensors, knee extensors and ankle plantardlekoing thebeginning of the timing
stepand the external hip rotators during tfweking of the hips

So these stretch reflexes play a very significard molyour ability to swing the bat harder and
faster. Simply put, you couldn’t swing the bat very hardast without them. And since they
are only available within the muscle for about a halacfecond, the timing of their creation
and use is not only essential to just making contacttiwétball, but doing so with power.

In the next chapter we are going to discuss somethinghegtiilming mechanisnand see how
these stretch reflexes are involved.
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Chapter 3

The Timing Mechanism
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The timing mechanism is defined as your ability to know witemitiate the transition from
the loading phase into the launching phase so that shouldegde to swing, you will have
enough time to get the bat around to make good contacthitiball.

Therefore, in this chapter we will first identify ‘hoéwhe body transitions from the loading
phase into the launching phase, i.e., the mechanism, andsélcond, we will identify ‘when’
this mechanism should occur, i.e., the timing.

THE MECHANISM

You may recall what | said in the previous section abmeitocking of the wristevhere it is an
action the hands and wrists perform on the bat-haatdlee veryend of the loading phasand
into thefirst part of the launching phase

This means then that as the wrists are cocking, érasiling, other parts of the body must
have started, or entered, the launching phase whidte iphtase that produces the swinging of
the bat toward to the contact point with the ball.

So thecocking of the wristsepresents an overlapping point of these two phasesaticectly
involved with thetransitioning of the bodfrom the loading phase into the launching phase.

Now, the question therefore is this: what part, or patsthe body are first to enter the
launching phase while the wrists are still cocking in keding phase? To answer this
guestion, let’s go back and take a look at a sequence ofsrtiz@iewe first saw on treocking

of the wristdrom page 24 that have been reproduced below.

-

Figure 3-1a. Figure 3-1b. Figure 3-1c. Figure 3-1d.

Figure 3-1a shows theeginning of the cocking of the wristed Figure 3-1d shows tlesd of
the cocking of the wristsNow looking at the images above from left to righg thing we want
to pay attention to is the timing step which involves pieeyer’s left foot. The moment it
begins to lower back to the ground will be the signal thalaunching phase has beguind
while we don’t have the benefit of slow motion videoeher this book to follow every split
second movement, we can tell from the still framegesathat Figure 3-1c looks to be the first
image where the timing step is on it's way back down.

So Figure 3-1c shows the start of thenching phasend this would mean the hips and legs
have just begun their explosive rotation back towardpiteher. But interestingly enough, it
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also shows the bat-head has not yet reached its $titthekswing position which doesn’t occur
until Figure 3-1d. This could only mean that the entire ugyety, including the spine,
shoulders, arms and especially the hands and wris&ithia theloading phase Figure 3-2
provides a quick summary of this transition betweenwwepghases taking place.

Bat head NOT at furthest \
backswing position

Transitioning from the loading phase
. : into the launching phase
Upper'body, spine, shoulh

arms and wristsiare still in
the Loading Phase

Hipsiand legsibegin their;

explosive rotation'forward in
the/llaunching Phase
Timing stepijust starting to
lower'backidewnito ground lin

- thejlcaunchingiRhase

Figure 3-2.

So to answer our question earlier which was, “what pamarts, of the body are first to enter
the launching phase, while the wrists are still cockinthe loading phase?”, the answer is the
leg involved in the timing step, which is our player’s lefj here, as well as both of the hips.

This transition ‘is’ the mechanism. As you start tocplgour timing step back to the ground
the hips start to turn with it, and both of théaanching phase movemerndscur while the
wrists are still cocking in thewading phase This is how the body starts its transition frdra t
loading phase into the launching phase and this transiotnces for as long as the wrists are
still cocking.

The transition, or mechanism, ends when the wrigt$udly cocked but that doesn’t occur until
the bat-head reaches its furthest backswing position @Bpld) seen again in Figure 3-3. This
figure shows the wrists fully cocked and signifies notydhé end of the loading phase for the
entire body, but also the end of the transition, itee mechanism, between the two phases.

ey
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Figure 3-3 on the previous page is reproduced in Figure 3-4 wite keynpoints added. First,
it again shows the wrists fully cocked and the upper bothted as far back as possible which
we now know signifies the end of the loading phase andthieusnd of thenechanism It also
shows the launching phase has advanced further along @sseeve the timing step completely
returned to the ground. But most importantly, Figure 8gtesents the point in this particular
swing where the body is undergoimgaximum stretchor where theupper bodyis turned
farthest away from thiewer body

Bat head at furthest
backswing position \
Wirists Cocked /V‘_Q’ MAXI M U M
STRETCH

Upper body rotated as far
back as possible

ipsiturningftoward) pitcher,

Timing|step hasireturned

Figure 3-4.

Now looking back, there were a lot of muscles thapéicontribute to the player getting into
this position but the role theocking of the wristplays in all of this is as follows: having thrust
the bat-head to its furthest backswing position, whicleém sbove in Figure 3-4, theaximum
stretch position is achieved by the momentum of the bat-headngullhe hands, wrists,
shoulders and upper body in the opposite direction ofiteaded path of the swing.

So, the purpose of the mechanism is not just to transitarfrom one phase to another, but to
do so in a way that enables you to develop as mstrefichin your muscles as needed. This
stretching is very important to you as a batter becassee learned in the last chapter, it is one
of the keys to developing a faster and more powerfatiortal bat swing, anknowing when
the right time to create &nd use itin your muscles is the subject of our next section.

THE TIMING

Okay, now that we know what the mechanism is thaargerying to create which again is the
ability to transition from the loading phase into thenching phase while creating as much
stretch within the muscles as needed, let’s talk albeutitning on ‘when’ you should do this.
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If you recall from end of Chapter 2, the stretching in ningsclesin the opposite directionf
their intended path produced a reflex in them called theatigaeflex. And this stretch reflex
essentially gives the muscle a ‘running stamt'the same directiorf its intended path of
contraction. This enables the muscle to contract muadehand faster than if it wasn't first
stretched.

But we also learned that while we are somewhat in cbafrwhen these reflexes are created,
we cannot control the length of time that they wiitla So these reflexes, which stay in your
muscles for only about a half of a second or less, teée used within that period of time if
you ever expect to swing the bat with any power.

So, the challenge you face as a batter comes down tarumiv time you can let go by while
waiting on the pitch before you initiate the mechanibat treates the stretch reflexes in your
muscles.

If you create them too soon, they will disappear bejore have a chance to use them. And if
you create them too late, you won't be able to get #teatobund in time to make good contact
with the ball.

So, this is the ‘timing’ part of theming mechanismthe ability to knowwhento initiate the
transition from the loading phase into the launchingsphso your stretch reflexes can be
created and used within a split second of your decisiowitmyghe bat.

The greatest recipient of this timing mechanism is afre®, the bat-head and Figures 3-5a
through 3-5d show the effect on it. Starting in Figufsa3the player has knowingly cocked his
wrists to push the bat-head to its furthest backswingipnositThis creates the maximum stretch
position in the body and therefore determines the le@itensity of the myotatic reflexes.
These reflexes now force the muscles along the sppper back, shoulders, arms and wrists to
contract back in the same path of the swing which theses a rapid change of direction with
the bat-head as seen in Figures 3-5b and 3-5c¢. This rapigecbdirection helps the player to
swing the bat harder and faster to the contact pathtthve ball seen in Figure 3-5d.

Figure 3-5a. Figure 3-5b. Figure 3-5c. Figure 3-5d.

The Timing Mechanism: your ability to know when to initiéte transition from the loading
phase into the launching phase so that, should you decglging, you will have enough time
to get the bat around to make good contact with the ball.
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Chapter 4

The Launching Phase
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The launching phase takes us from the end of the loadirge gbahe contact point with the
ball and it consists of 5 noticeable movements: 1) tmiuation of the timing step, 2) the
opening of the hips, 3) the forward rotation of the spinéhé)pushing and pulling action of the
arms and shoulders and 5) the guiding action of the hantle drat.

In this chapter we will define each of these moveménigreat detail as well as identify all of
the muscles involved in performing them.

1) THE CONTINUATION OF THE TIMING STEP

The timing step began in the loading phase when the fgniés raised off the ground and the
player’s weight was momentarily rocked onto the back ds seen in Figure 4-1la. Now the
continuation of this timing step, where it begins to retaaok to the ground, is the first part of
the launching phase as seen in Figure 4-1b.

Eirst:part ofithe
Launching Phase

Figure 4-1a. Figure 4-1b.

Depending on the player’s technique, the timing step ofrtvé foot can actually be a short
stride towards the pitcher by a few inches and perhaps, oorit can simply be placed back
down on the ground as shown by our player’s technique in FHg@re

Figure 4-2.

But whichever technique is used, the lowering and turning otithiag stepoutward to the
ground, triggers the initiation of the swing.
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This outward turning of the timing step is caused by musdsgahigher up in this player’s
left hip known as the External Hip Rotators and thegd the toes of the player’s left foot to

point outward, in the direction of first base, asseeFigure 4-3.

Uy
gl L2 e TIE RIS oy

External Hip
Rotators

Figure 4-3.

Now, compare the player’s left foot position in Figyre€ above with the one while in the
stance positiorseen in Figure 4-4 below and you can see this repositiorong ctearly.

Figure 4-4.
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The names of these external hip rotator muscles inpldager’s left hip that turn his foot
outward, down toward first base, are the Superior QamePiriformis, Obturator Internus,
Inferior Gemellus, Obturator Externus, Quadratus Femdsisiteus Medius and Gluteus
Maximus. These muscles can be seen in more defaime 4-5.

External Hip Rotators

Superior Gemellus

Gluteus Medius

Piriformis\ (Y

Obturator Internus f‘

. Gluteus Maximus
Inferior Gemellus

Obturator Externus

Quadratus Femoris

Figure 4-5.

Since a lot of one’s batting power comes from hip fotatthe repositioning of the timing step,
where the toes are now pointing outward down toward fase, is necessary since this starts
the opening of both hips toward the pitcher, which isdihection the batter will end up facing
at contact. See Figure 4-6.

TR

b i s ohiriii-ane N R

Figure 4-6.
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Now the contraction of the played&ft external hip rotators (Figure 4-5 previous page) to point
the toes outward will load, or stretch, the antaganwtiopposing muscles in this satat hip,
namely the Internal Hip Rotators. The Internal Hip Rotaare the Gluteus Minimus, Gluteus
Medius and Tensor Fascia Lata and these muscles c@mebaen more detail in Figure 4-7.

Internal Hip Rotators

Gluteus Medius

Gluteus Minimus

Tensor Fascia Lata

Figure 4-7.

You may have noticed that the Gluteus Medius is botexa@rnal and internal hip rotator and
this is because the anterior fibers of this muscle caueenal hip rotation and the posterior
fibers of this muscle cause external hip rotation.

Now these internal hip rotator muscles in the playefisHip will soon be called on to contract
and help further pull the player’s hips around in the swihgmhe is closer to the contact point
with the ball as seen in Figures 4-8a through 4-8d.

Figure 4-8a. Figure 4-8b. Figure 4-8c. Figure 4-8d.

In the next section we will talk about the secondasatble movement during the launching
phase, which is thepening of the hipsand identify the muscles involved with it.
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2) THE OPENING OF THE HIPS

Opening of the hips refers to the direction and movemaentoidth hips turn, and eventually end

up facing, when making contact with the ball which is farly toward the pitcher, as seen in
Figure 4-9.

Figure 4-9.

This motion starts out in conjunction with tleentinuation of the timing stepeen in the
previous section. As the timing step is being placed batfletground as seen in Figures 4-10a

through 4-10c, the back right hip starts its turn, or rotattoward the pitcher and as see in
Figure 4-11 on the next page.

Figure 4-10a. Figure 4-10b. Figure 4-10c.
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Figure 4-11.

This turning, or opening, of the back right hip toward thieher is caused by powerful

contractions in the External Hip Rotators of this eanght hip that if you recall, were

previously stretched during the loading phase and identifiekl bacpage 22. Again, the

names of these External Hip Rotators are Gluteus Mediisteus Maximus, Superior

Gemellus, Piriformis, Obturator Internus, Inferior Gdo® Obturator Externus and Quadratus
Femoris. These muscles can be seen again moréycrekigure 4-12.

Figure 4-12.

So now these same External Hip Rotators that werequslyi stretched in the loading phase
are now contracting here in the launching phase.
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This intense muscular contraction of these ExternalRaitators, along with the continuation of
the timing step, is the start of an incredible powezast in the body as these muscles forcibly
contract and rotate the player’s back side, or right, $meard the pitcher as seen here from
across home plate in Figures 4-13a through 4-13d.

Figure 4-13a. Figure 4-13b. Figure 4-13c. Figure 4-13d.

Now this rotational hip power builds right from the strthe launching phase and it is further
increased by the momentum and drive created by the pushing shthaight leg toward the
pitcher.

This pushing motion of the right leg through contact involvese characteristic movements:

1) extension of the right hip, 2) extension of the trighee and 3) plantar-flexion of the right
ankle. See Figure 4-14.

Figure 4-14.
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To help you see these three actions in effect morelgldat’'s take a look back to the
beginning of the launching phase, but this time from behimdehplate.

Here we are at the beginning of the launching phase arsg@evthat the starting position for the

right hip is flexion, the starting position for the rigknee is also flexion and the starting
position for the right ankle is dorsi-flexion. Segue 4-15.

Figure 4-15.

Now let's compare this figure (Figure 4-15) showing the sththe launching phase with the
previous one (Figure 4-14) at the point of contact withbedle See Figure 4-16.

Figure 4-16.
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At contact we now see that the right hip has extendaed frs starting position and you can see
this just by comparing the angles at the hip in Figure 49I& right knee has also extended a
little from its starting position and the right anklas plantar-flexed from its starting position.

Now keep in mind that the right hip is not in completéeagion, the right knee is also not in
complete extension and the right ankle is not inete plantar-flexion however, these are the
actions, or motions, that are taking place in thessetfwints all the while the hips are opening
toward the pitcher and they contribute incredible lolbeaty strength and power to the swing.

Now, the muscles involved with hip extension are the @Qitéaximus and the hamstrings
muscles which are the Semimembranosus, Semitendinosutha@rdng head of the Biceps
Femoris. For the record, the hort head of the Bicepsofis does not cross the hip joint and is
therefore not considered an extensor of the hip. Timeseles can bee seen in more detail in
Figure 4-17.

Figure 4-17.

The muscles involved with knee extension are the Qeegasimuscles, or more specifically, the
Vastus Medialis, Vastus Lateralis, Vastus IntermedngsRectus Femoris. These muscles can
be seen in greater detail in Figure 4-18 on the next page.
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Figure 4-18.

The muscles involved with ankle plantar-flexion are ¢b# muscles which include the Gas-
trocneumius and Soleus. These muscles can be seaatargietail in Figure 4-19.

Figure 4-19.
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Now as the player’s back right hip is rotating and openmvgatd the pitcher and this same
right leg is further driving or pushing, the players frait leg is stiffening and the knee starts
to extend or straighten out. See Figure 4-20a. Thfemstig and straightening of the left knee
and leg produces a force in the left hip acting in the apdgection as the right hip. See
Figure 4-20b. As a result, a short, compact and explgsugging action across the player’'s
pelvis is created that carries up the spine. See HadGe.

Figure 4-20a. Figure 4-20b. Figure 4-20c.

Here’s another look at the straightening of the leftekaed leg from down third base line.
Figure 4-21a shows the swing just past the point of contattw@ncan again see how the
straightening of the left knee and leg forces the leftbaigkward, in the opposite direction as
the right hip as seen in Figure 4-21b. Again, this createkoa, compact and explosive
pivoting action across the player’s pelvis that carup the spine. See Figure 4-21c.

Figure 4-21a. Figure 4-21b. Figure 4-21c.

The combination of the hips exploding open toward the @ifcilong with the massive torque
created across the pelvis by the pushing of both legs in ippi®ctions through contact, is
the primary source of power in the player’s swing.

In the next section we will talk about the third noible movement during the launching
phase, which is thiarward rotation of the spineand identify the muscles involved with it.
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3) THE FORWARD ROTATION OF THE SPINE

The forward rotation of the spine refers to the dicectaind movement that takes place in the
upper body during the launching phase, which is forward, tovaargitcher. See Figure 4-22.

Figure 4-22.
If you recall during the loading phase back on page 11, wedtalkeut thébackward rotation

of the spingand this was where the chest, abdomen and entire upgemkere all turned back
toward the catcher as seen from behind home platigime=4-23.

Figure 4-23.
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In that section, we identified the muscles responsinlégHis movement as tHateral rotators
of the spineon the left side of the player’'s body. Specificatlyeir names are the External
Abdominal Oblique, Multifidus and the Rotatores Spinea hegscSee Figure 4-24.

(11 pairs)

Figure 4-24.

Now the contraction of these muscles on the plaltside during the loading phase caused
the lateral rotators of the spine on the playaght side to stretch. And it is now, during the
launching phase, where we can see the effect of gtetehed lateral rotators of the spine on
the right side of the player’s body.

Notice how at the beginning of the launching phase shawgure 4-25a, we cannot see the
player’s number, but as he begins to swing, his entirerupgaty is turning so that at contact,
his number is completely visible as seen in Figure 4-25c.

Figure 4-25a. Figure 4-25b. Figure 4-25c.

This turning of the spine and upper body is a direct reduithe contraction taking place in
these lateral rotators of the spine on the playayist Iside and again, their names are External
Abdominal Oblique, Multifidus and Rotatores Spinea muscee Figure 4-26 on next page.
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Figure 4-26.

So now, if we look across home plate, as the hipsnbewgir explosive rotation toward the
pitcher and torque is building across the pelvis (Figure 4;2i®) ever increasing rotational
power source (Figure 4-27b) is also being combined witltdinéraction of the lateral rotators
of the spine on the player’s right side (Figure 4-27c).

Figure 4-27a. Figure 4-27b. Figure 4-27c.

This intense buildup of speed and power in the lower bodyuaper body helps pull the arms
around to deliver a quicker, stronger and more dynamic eatdtbat swing.

In the next section we will talk about the fourth neéible movement during the launching

phase, which is thpushing and pulling action of the arms and shouldarsd identify the
muscles involved with it.
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4) THE PUSHING AND PULLING ACTION OF THE
ARMS AND SHOULDERS

The pushing and pulling action of the arms and shoulderssrefethe individual movements
that each arm and shoulder produce on the bat handlgythtbeir respective hands during the
swing.

Since each hand grabs the bat handle from a diffelissdtion, the force from the respective
arm and shoulder that it is generating on it will alsaifferent. See Figure 4-28.

Figure 4-28.

Let's start by taking a look first at the player’s lafin during the swing. Since the left arm and
shoulder are positioned in front of the left hand (Fegd#29a) during the direction of the swing,
or during the direction of the force (Figure 4-29b), thHem left arm and shoulder wiplull on
the bat-handle throughout the swing (Figures 4-29c and 4-29d).

Figure 4-29a. Figure 4-29b. Figure 4-29c. Figure 4-29d.
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And if we take a look now at the player’s right arm during $wing, we see that his right arm
and shoulder are positioned behind the right hand duringiteéetion of the swing, or during
the direction of the force (Figure 4-30a), and so the agit and shoulder wipushon the bat-
handle as seen here throughout the swing (Figures 4-3figthA-30d).

Figure 4-30a. Figure 4-30b. Figure 4-30c. Figure 4-30d.

Okay, so now that we know for the right-hand battat the left arm pulls on the bat handle
and the right arm pushes on it, let's define the musoledved in both of these arms during
this part of the swing, beginning with the left arm first

If you recall during the loading phase back on page 9, FR{1@ the muscles on the back side
of the left shoulder were stretched. Primarily, éhe®re the Posterior Deltoid, Rhomboids and
middle fibers of the Trapezius muscles. See Figure 4-2tal with the left arm completely
adducted across the front of the body seen in Figure 4+8&kpftthe rotator cuff muscles were
also be stretched in the back of the left shoulder hvhre the Teres Minor and Infraspinatus
muscles.

Figure 4-31a. Figure 4-31b.

These five muscles can be seen again in more detagume~4-32 on the next page.
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Figure 4-32.

Now all five of these muscles contract during the l&img phase and pull the left arm around
bringing the bat-head in contact with the ball. Segifés 4-33a through 4-33d.

Figure 4-33a. Figure 4-33b. Figure 4-33c. Figure 4-33d.

And before we go on to the muscles of the right arnreti'eone more important muscle group
worth mentioning regarding the left arm and that is thewe, or forearm, extensors. This
muscle group doesn’t pull the arm around during the launching pikasthe previous five

muscles we discussed but rather, they help to extengftrelbow or forearm at contact. See
Figure 4-34.

Figure 4-34.
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Specifically, the elbow extensors are the TricepsAamtbneus muscles, and these can be seen
more specifically in Figure 4-35.

Figure 4-35.

Okay, now let’s take a look at the player’s right armgain, going back to the loading phase
on page 9, Figure 2-11, we found that when the right arm béscted away from the body it
stretched muscles acting around the right shoulder andl cls&se Figure 4-36.

Figure 4-36.

The muscles that were stretched were the Latissimusi,Diceres Major, Pectoralis Major and
Serratus Anterior muscles and these can be seen maiécsfly in Figure 4-37 on the next

page.
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Figure 4-37.

Now, as the swing develops, the right elbow drops dowehtacks in tight against the body
making the shape of the letter “L” seen in Figure 4-3&is &ction is driven by the Latissimus
Dorsi and Teres Major muscles which were previouslydtesl and seen above in Figure 4-37.

Figure 4-38.
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The right elbow also supinates in the process whiotefothe palm of the hand to start turning
upward. This is caused by the elbow supinator muscles @& specifically, the Biceps and the
Supinator. These muscles can be seen more cleariguref-39.

Figure 4-39.

As a result of these two actions the knob end of thediats forward. See Figure 4-40.

Figure 4-40.
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Now, as the body continues it's rotation toward thehar, the right arm applies a short but
hard push forward (Figure 4-41a) which brings the bat-head arndugdre 4-41b) near the
contact point with the ball (Figure 4-41c).

Figure 4-41a. Figure 4-41b. Figure 4-41c.

This pushing motion of the right arm is caused primarily Hey Pectoralis major and Serratus
Anterior muscles with help from the Anterior Deltoidda@oracobrahialis muscles. See Figure
4-42.

Figure 4-42.

The elbow also starts to extend in the process, thougbonapletely, just like the left arm and
this can be seen in Figure 4-43 on the next page.
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Figure 4-43.

This movement is caused by the elbow extensor muscleshare the Triceps and Anconeus
muscles, and can be seen again in Figure 4-44.

Figure 4-44.

In the next section we will talk about the fifth araktl noticeable movement during the
launching phase, which is tigaiiding action of the hands on the panhd identify the muscles
involved with it.
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5) THE GUIDING ACTION OF THE HANDS ON THE BAT

The bat-head is the recipient of all the centrifugaté created in the body due to the rotation
of the hips and spine along with the pushing and pullingracticghe shoulders and arms. This
is made possible by seven muscles in each hand and thse¢emin each forearm holding the
bat-handle with a firm grip. See Figure 4-45.

Figure 4-45.
The hand grip muscles located in the hands are the FI2igitr Minimi Brevis, Opponens

Digiti Minimi, Opponens Pollicis, Flexor Pollicis Bres, Adductor Pollicis, Palmar Interossei
and First Dorsal Interossei. See Figure 4-46.

Figure 4-46.

www.BaseballSwingMechanics.com



58 The LaumghPhase

The hand grip muscles located in the forearms areléxePollicis Longus, Flexor Digitorum
Superficialis and the Flexor Digitorum Profundus. Sigere 4-47.

Figure 4-47.

Now aside from holding the bat-handle with a firm gribe hands other job is to supply
direction to the bat from the initiation of the sgito contact with the ball.

This starts with the hands first directing tkeob endof the bat inside the flight of the pitch
towards the center of the ball as seen in Figure 4-484th all the explosive rotational
movement taking place in the body, the bat-head is fnom lagging behind the hands as seen
in Figure 4-48Db.

Figure 4-48a. Figure 4-48b.
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The rotation of the body and the action of the shoslded arms will help bring the bat-head
around toward the contact point with the ball howgegry movement in the wrist joints that
was done prior to this point during the loading phase, sudhaaswvhich would have taken
place during the cocking of the wrists, will have torbstored, or returned, to a more neutral
position at contact. See Figure 4-49.

Figure 4-49.

This is because the best position for the wrists amdiito be in to transfer all of this explosive
rotational power into the bat sgjuare,or neutral, with respect to the forearms. This means the
wrists are in a position without any flexion, extensicadial deviation (abduction) or ulnar
deviation (adduction) or any combination of these.

Hand and wrist joints are at their strongest in tlestral position which is necessary to power
the bat-head through the ball without being deflectedhdfbat-head is deflected in any way
when making contact with the ball due to a weak grig tdpower will result. So, this is why
it's important to make contact with the ball witrethands and wrists in a neutral, or square,
position.

Now as a side note here, if you look closely at Figub® on the next page, you will notice that
at contact, the player’eft forearm is in a pronateghosition and theight forearm is in a
supinatedposition, but neither of these forearm positions affdetsnrist joint.
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Figure 4-50.

If you recall during the loading phase, on the sectiozooking of the wristbeginning on page
24, we saw that pronation of the forearm occurs at ti@telbow joint and wrist joint however
the motion that is provided by the pronator quadratus musdleeatvrist doesn’t cause any
flexion, extension, radial deviation or ulnar deviatinrthe wrist thereby keeping the wrist in a
neutral position. And while we didn’'t mention it theseipination of the forearm takes place
only at the elbow joint and not at the wrist joigain, the pronation of the right forearm and
supination of the left forearm at contact does na@&cafthe position of the wrist joints.

So, to finish up here, the ideal contact point is whieeebtat-head meets the ball at 90° from the
direction of the pitch with the wrists in a neutral sgquare, position. However, a margin of 15°
degrees in either direction will still enable you tbthe ball with tremendous power.
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Chapter 5

The Follow Through
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The follow through takes us from the contact point witd ball to the natural ending of the
swing. It involves the continuation of all the rotatitaking place in the hips and spine, along
with the continuation of the pulling and pushing actionshef &rms on the bat and it also
involves a roll-over of the forearms. Each of thesevements will be discussed here in this
chapter starting with the hips.

At contact (Figure 5-1a), we see that both hips are eisidt open, to the pitcher. If we
compare them to the end of the swing (Figure 5-1b), wesearthey have rotated all the way
around until they can no longer go any further as longo#ls feet remain in contact with the
ground.

Figure 5-1a. Figure 5-1b.

Now interestingly enough, at the end of the followotlgh both hips end up in medial, or
internal, rotation.

Looking at the player’s right foot and thigh in Figure 6f2the next page, notice how his right
foot is turned in toward his body. This is made possibléhbyright thigh turning inward, or
medially, at the hip joint.

Likewise, notice the left foot in Figure 5-2 on the npage is also turned inward toward his
body. This is made possible by the left thigh turning ivar medially, at the hip joint.
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Figure 5-2.

This medial rotation of both hips, and consequently lbiphs and feet, is caused by the
medial, or internal, hip rotator muscles which we fidentified during the launching phase on
page 38. Again, the names of these internal hip rotatershar Gluteus Minimus, Gluteus
Medius and Tensor Fascia Lata muscles and the canédéigure 5-3.

Figure 5-3.
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We also learned during the launching phase that the playensleft leg stiffens during this
process where the left knee starts to extend or stesighit seen in Figure 5-4a. This stiffening
and straightening of the left knee and leg produces a forteeileft hip acting in the opposite
direction as the right hip. See Figure 5-4b. As a tethis further assists the hips to open
completely toward the pitcher.

Figure 5-4a. Figure 5-4b.

The muscle in the left leg that helps straighten derek the knee is the quadriceps muscle
which was previously identified on page 17 and shown agaimgurd-5-5.

Figure 5-5.
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Now let's take a look at the player’s spine or perhapsasier reference point for us to focus
on here would be his abdomen and chest. Just like thathgasitact (Figure 5-6a), the chest is
visible to the pitcher, and as we follow it throughth® end of the swing, we can see the
player’s chest completely turn and rotate around tgothet where it is now facing down the
third base line and cannot go any further. See Figure 5-6b.

Figure 5-6a. Figure 5-6b.
If you recall during the launching phase, the lateral ratabdrthe spine on the player’s right
side were responsible for this movement and were fitehtas the External Abdominal

Oblique, Multifidus and Rotatores Spinae. These musclesnce to contract after contact to
the end of the swing and are shown for you again in Figiite

(11 pairs)

Figure 5-7.
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Now let’s focus on the arms, beginning with the play&fsarm. We learned in the launching
phase that the left arpulls on the bat handle and this pulling action continueafter contact
all the way through to the end of the swing as seen in Fdii8a through 5-8c.

Figure 5-8a. Figure 5-8b. Figure 5-8c.

The muscles responsible for this movement are theeRarsDeltoid, Rhomboids and Middle
Fibers of the Trapezius muscles and by virtue of the pasig of the left arm during the
swing, two of the rotator cuff muscles were also invojvihose being the Infraspinatus and
Teres Minor. These muscles were first seen in Figu32 back on page 51 and shown again
for you in Figure 5-9.

Figure 5-9.
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Now, regarding the player’s right arm, we also learbadk in the launching phase that it
pusheson the bat-handle and this pushing action continues enafhtact all the way through
to the end of the swing as seen in Figures 5-10a through 5-10c.

Figure 5-10a. Figure 5-10b. Figure 5-10c.

The muscles responsible for this movement after coratectthe Pectoralis Major, Serratus
Anterior, Coracobrachialis and Anterior Deltoid muscleEhese muscles were first seen in
Figure 4-42 back on page 55 and shown again for you in Figure 5-11.

Figure 5-11.
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Finally, the wrists and forearms do a rollover aftentact where the right forearm, which is
initially in a supinated position at contact seen in Feghil2a, ends up in a pronated position at
the end of the swing seen Figure 5-12b.

The left forearm, which is in a pronated position @itact seen in Figure 5-12a, ends up in a
supinated position at the end of the swing seen in Figd2h5

Figure 5-12a. Figure 5-12b.

These alternating forearm positions enable the playeswiog the bat unimpeded through
contact so that there is no loss of speed or power.

The muscles in the right forearm that pronate thedion are the Pronator Teres and Pronator
Quadratus. These muscles were first seen in Figure pate,26 and are shown for you again
in Figure 5-13 on the next page.
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Figure 5-13.

The muscles that that supinate the left forearm lageBiceps Brachii and Supinator. These
were first seen in Figure 4-39, page 54 and are shown toagain in Figure 5-14.

Figure 5-14.

This completes all of the muscles involved in the swingfthe loading phase to the launching
phase and into the follow through. As you can seegaifisiant amount of your skeletal
muscles are involved. With proper understanding of tleeeach muscles plays, your training
will become more efficient and your batting averageughanprove.
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ADDITIONAL PRODUCT INFORMATION

Available at:http://athleticquickness.com/default.asp

Product #1: Resistance Bands

Color/Resistance

Product #2: Door
Attachment For Bands

Makes finding a secure place [tp
attach the band easy afd
convenient. The height of t
door anchor can be eas
adjusted to accommodate anyfof
the exercises.

Red * Light resistance
Green*  Medium resistance
Blue * Heavy resistance
Black X-Heavy resistance
Silver 2X-Heavy resistance
Gold 3X-Heavy resistance

*Recommended

Important Notice: It is very natural to want to use theaviest band$
available to get as much resistance as you can. Howavéette
strategy would simply be to buy the red, green andiee bands an
then combine them together if you need more resistahlems. is becau
the silver and gold bands are extremely strong and ymitwe able tq
reduce their resistance level if you need to. Justwiteking out with
weights, it is better to have several 10 Ib. plates tkwath instead o
one 100 Ib. plate - you have more options. The saméappith the
bands.

Product #3: Additional Training Programs
Soccer/Football

RUN FASTER KICK FARTHER
With Isometric Training! With Isometric Training!

Powerful 3-minute exercises Powerful 3-minute exercises
help increase your help increase your running speed
running speed! and kicking distance!

Basketball

DRIVE LONGER JUMP HIGHER
With Isometric Training! With Isometric Training!

Powerful 2-minute exercises Powerful 3-minute exercises

help increase your help increase your
clubhead speed and driving vertical jump and running
distance! speed!

Mixed Martial Arts

STRIKE FASTER SERVE FASTER,
With Isometric Training! RETURN HARDER &
MOVE QUICKER

Powerful isometric exercises With Isometric Training!

help increase your striking speq
kicking power

and core agility! 2-minute exercises will unloc

powerful serves, crushing returfis
and court speed & quickness



