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ISOMETRIC TRAINING 
 
The word ISOMETRIC is defined as follows:  ‘Iso’ means equal or the same, and ‘metric’ 
means length.  Combining these two definitions we get ‘equal or the same length’.  Isometrics, 
as it pertains to muscle training, involves tensing muscles against other muscles or against an 
immovable object while the length of the muscle remains unchanged.  For isometric training to 
be effective, this muscular tension must be maintained over a certain period of time.   
Therefore, isometric training is best defined as follows: 
 
The sustained contraction of a muscle over a certain period of time where the length of the 
muscle remains unchanged. 
 
The following are a few examples of an isometric contraction: 
 
Example 1.  Take a 20 pound weight and perform a biceps curl.  Hold a position halfway 
between the repetition for 10 seconds.  The length of your biceps muscle doesn’t change during 
this time.  A force is still being applied.  See Figure 1-1 below: 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1-1. 
 
Example 2.  Push against a wall for 10 seconds.  The wall doesn’t move and neither does the 
length of the muscles in your arms pushing against it.  A force is still being applied.  See Figure 
1-2 below: 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

 
Figure 1-2. 
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Isometric training has been around for a long time, and so it is nothing new.  Many 
extraordinary results in muscle strength have been achieved in a very short period of time with 
this type of training.  However, because of the number of new training products and techniques 
on the market today, its use by athletes is often overlooked. 

 
MUSCULAR CONTRACTION 

 
In order for you to appreciate the value of isometric training, it will be necessary to briefly 
discuss some basic anatomical principles of muscular contraction.  To start with, all skeletal 
muscles consist of three main fiber types.  These fiber types are listed below: 
 
1) Slow twitch fibers - Responsible for the endurance and strength of a muscle.   
2) Fast twitch fibers - Responsible for the speed and strength of a muscle.  
3) Intermediate twitch fibers - Possess qualities of both slow and fast twitch fibers. 
 
In most muscles, these fibers are intermingled.  However, there is usually a predominance of 
one over the other.  For example, in postural muscles of the spine, the slow twitch fibers 
dominate.  This is because slow twitch fibers can undergo extensive repetitive contractions 
without fatigue.  In non-postural limb muscles like the arms and legs, the fast twitch fibers 
dominate.  This allows for powerful forces to be generated over a short period of time.   
 
All of these fiber types are arranged into groups known as motor units.  A motor unit is defined 
as one motor neuron and all the muscle fibers it supplies.  There are many motor units within 
the overall muscle.  When a muscle begins to contract, an action potential is carried down the 
motor neuron across the motor endplate to the muscle fibers it supplies.  Initially, only some of 
the motor units become active.  As the demand on the muscle increases, more and more motor 
units are recruited to help support this demand.  As the demand on the muscle decreases, the 
number of motor units also decreases.   This is a general description of muscular contraction. 
 
With isometric training, a muscle opposes some form of resistance and is contracted to a certain 
length and then held for a certain period of time, usually 10 seconds or more.  There are no 
repetitions required here as in weight training.  
 
The biggest advantage to this type of training is twofold.  First, by forcing your muscles to hold 
a position for a certain length of time, your body starts to recruit more and more motor units to 
help maintain this contraction.  Motor units that are rarely exercised within a muscle are now 
brought into use, perhaps for the first time.  Second, the motor units that are recruited are forced 
to hold their contraction continuously, time after time, until your muscles achieve a state of 
maximum intensity safely and effectively.  The end result is that the entire muscle matures very 
quickly. 
 

 
THE RESISTANCE BAND 

 
One of the most popular forms of exercise training today deals with what is known as resistance 
training.  Essentially most forms of training deal with some type of resistance aid (weights, etc.) 
but the way the term resistance training is used today means to utilize things such as rubber 
bands or flexible pieces of metal to provide you with a simulated form of weight training.  One 
of the new and more popular types of resistance training aids is what is known as the resistance 
band or exercise band.  See Figure 1-3 on the next page: 
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Figure 1-3. The resistance or exercise band. 
 
This is an outstanding product that has a very unique physical property known as a hyper-
elastic potential.  This means that the more you stretch the band the more resistance you will 
have to apply.  The amount of resistance found within an elastic band is therefore a function of  
its length when stretched.  When used properly, the resistance band is the ideal speed training 
device.  
 
Here’s a very basic idea of how and why it works:  imagine first that you are performing a 
biceps curl, much like that shown in Figure 1-1 on page 2, except that instead of holding a 
weight, you are holding one end of a resistance band with the other end either attached to the 
floor or perhaps secured under your foot.  Since we are using an isometric contraction, this 
position with the elbow flexed at about 90 degrees is held for 10-15 seconds without moving it. 
 
While holding this position, imagine the band is already stretched and exerting a significant 
amount of force back into your biceps muscle.  For some, this may be a 40 lb equivalent force 
while for others,  perhaps more.  After a few seconds, your biceps muscle will naturally start to 
weaken.  When this happens, your body will begin to recruit more and more motor units to help 
keep your arm and elbow in this fixed position.   
 
Eventually, and rather quickly if the resistance is high enough, you get to the point where you 
can no longer hold the band still and maintain the same amount of force efficiently.  The muscle 
has become over-stimulated   This causes your arm to give out or start to shake a little, since the 
over-stimulated muscle weakens and your coordination dissipates.    This is one of the desired 
states for your muscles to be in to train them for speed and quickness. 
 
These movements in your elbow and arm, however small and in whichever direction, 
instantaneously alters the amount of force that the resistance bands supply. Unlike weights, 
which always have the same amount of resistance, the band’s resistance is variable and changes 
as its length changes. Even small changes in distance, whether greater or less than the starting 
position, will affect the amount of resistance your muscles exert. 
 
Your muscles constantly perceive these small changes in resistance and alter their typical 
recruitment pattern of motor units to try and maintain the held position.  This new pattern is 
considerably different than that observed while undergoing a similar exercise with a 40 lb 
dumbbell, because its resistance is not subject to a change in position. 
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This is a great benefit to athletes since with each new recruitment pattern of motor units, a 
muscle’s weakness and lack of coordination on a much deeper level than normally experienced 
is instantly exposed, forcing the over-stimulated muscle fibers to immediately get stronger and 
with more precision than before.  Furthermore, the mass of the muscle typically does not 
significantly increase with this type of training which, if it did, could potentially offset these 
gains.   
 
So, whenever you are able to increase a muscle’s strength and coordination without adding any 
additional body weight, your speed, quickness and athletic performance will automatically 
increase.  This again is just one of the reasons how and why this type of training works. 
 
Imagine now applying this strategy in not only conventional ways, as in the biceps example 
here, but also in ways and positions you may have never thought of before.  When you do this 
to your muscles, you will immediately expose and then eliminate greater weaknesses in them 
leading to a vastly improved athletic performance.   
 
Therefore, throughout this entire program, we will be using the resistance band with an 
isometric training strategy to increase the strength, coordination and contraction rate within 
specific muscles located in your upper extremities, lower extremities and core -  all of which 
play important roles in the running process, baseball swing and throwing motions. 

 
 
 

THE RUNNING PROCESS 
 
The Running Process consists of three main phases: 1) the push phase, 2) the swing phase and 
3) the pull phase.  These three phases constitute a complete leg sequence for each leg during the 
entire time one is running.  For example, the right leg will sequence as follows: 
 

 Push phase > Swing phase > Pull phase > Push phase > Swing Phase > Pull Phase etc.  
 

The left leg follows a similar pattern however, the phases of running for the left leg are not in 
synch with the phases of running for the right leg. 
 
The Push Phase.   The push phase is perhaps the most popular of the three phases since it is 
typically associated with the start of a race however, like the other two phases, it is involved 
throughout the  entire time one is running.  It begins when the thigh of the foot touching the 
ground is perpendicular to the ground, and ends when the toes of this same foot are barely 
touching the ground behind you. Figures 1-4a, 1-4b, 1-4c and 1-4d show the stages of the push 
phase shortly after the start of a race for the right leg.  See below: 
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Figure 1-4a.  Start of the 
push phase.  Right thigh is 

perpendicular to the ground. 

Figure 1-4b.  Middle of the 
push phase.  Right thigh and 

leg are extending. 

Figure 1-4d.  End of push 
phase. Right thigh and leg fully  
extended. Right foot makes last 

contact with ground. 

Figure 1-4c.  Continuation of 
push phase.  Right thigh and 
leg near complete extension. 
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The muscles involved in the push phase are the knee extensors (Figure 1-15, page 15 ), hip 
extensors (Figure 1-16, page 15) and the ankle plantar-flexors (Figure 1-16, page 15).   
 
The Swing Phase.  The swing phase begins when the toes of the foot that finished the push 
phase have just left the ground behind you and ends when this same foot strikes the ground in 
front of you.  The distance covered by the swing phase is what many people refer to as their 
stride.  Training to improve your stride is not very difficult however, it is perhaps one of the 
greatest oversights athletes make.  Improving this phase of running can make a big difference in 
your running speed. Figures 1-5a, 1-5b, 1-5c and 1-5d below show the basic stages of the swing 
phase for  the right leg: 

 
The muscles involved in the swing phase are the hip flexors (Figure 1-15, page 15), knee 
flexors (Figure 1-16, page 15) and knee extensors (Figure 1-15, page 15). 
 
The Pull Phase.  The pull phase begins once the foot strikes the ground in front of you and 
your thigh is still flexed, and ends when the knee and thigh of the same foot are perpendicular 
to the ground directly beneath you.  This is the shortest of all the phases and it too is often 
overlooked by a lot of athletes.  Improving this phase of running can also make a big difference 
in your running speed. Figures 1-6a, 1-6b, 1-6c and 1-6d below show the basic stages of the 
pull phase for  the right leg: 

The primary muscle groups involved in the pull phase are the hip extensors (Figure 1-16, page 
15) and to a lesser extent, the knee flexors (Figure 1-16, page 15).  Note: the hamstring muscles 
have two functions, 1) hip extension and 2) knee flexion. 
 
This completes the basic motions of the three phases of running.  Many athletes have different 
styles of running that best suits their needs however, the muscles involved all remain the same. 

Figure 1-5a.  Start of the 
swing phase.  Right foot has 

just left the ground. 

Figure 1-5b.  Middle of 
swing phase.  Right thigh is 

being pulled forward. 

Figure 1-5d.  End of swing 
phase.  Right foot strikes the 

ground in front of runner. 

Figure 1-6a.  Start of pull 
phase.  Right foot on the 

ground; right thigh (arrow) is 
flexed on the hip. 

Figure 1-6b.  Middle of pull  
phase.  Right thigh (arrow) 
flexed but is now starting to 
be pulled underneath runner. 

Figure 1-6c.  Continuation of 
pull phase.  Right thigh 

(arrow) almost perpendicular 
to ground beneath runner.   
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Figure 1-5c.  Continuation of 
swing phase.  Right thigh is 

now flexed in front of runner. 

Figure 1-6d.  End of pull 
phase.  Right thigh (arrow) 

perpendicular to ground; push 
phase set to repeat. 
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THE BASEBALL SWING 
 

The baseball swing consists of three main phases:  1) the loading phase, 2) the launching phase, 
and 3) the follow through.   Each player, with their own unique style, will find themselves 
making adjustments to their swing depending on the type of pitch, it’s location, the pitch count,  
the number of outs, weather conditions and the position of the defense to name a few.  
However, regardless of the batting style used and the adjustments made to it during game-time 
situations, the muscles involved in the baseball swing always remains the same.    
 
In this section we are going to identify all the major muscles used in each phase of a typical 
swing for the right-hand batter.  Once you learn which muscles are involved in the swing and 
how to condition them for speed and power, your will become a more focused, confident and 
productive hitter.  However, before any of these phases are performed and the muscles are 
identified, getting into the proper stance is required.  Therefore, let’s first identify the basic 
stance position along with a few variations to it for the baseball player. 
 
The Stance.  The baseball swing begins with getting into the proper stance.  Figures 1-7a, 1-7b, 
1-7c and 1-7d show four different views of this.  Feet and hand position vary from player to 
player more than anything else and in Figure 1-7a, the batter has chosen to stand with his feet a 
little more than shoulder width apart.   A firm grip of the bat is usually preferred and the height 
of the hands, as well as the distance they are in front of the body, is based on preference.  
Figures 1-7b and 1-7d shows the hands about 10 - 12 inches in front of his body and right about 
shoulder level. Some players may prefer to keep them in closer and perhaps lower or higher.   
 
Figure 1-7a shows his weight is balanced and evenly distributed between his two feet and 
Figure 1-7b shows the batter standing fairly tall in the box.    Figure 1-7d shows that he is 
leaning slightly forward with the knees and hips slightly flexed and Figure 1-7c shows him on 
the balls of his feet.  The shoulders and hips are level in the stance position for most players as 
seen in Figure 1-7a, but this too, may vary slightly.     
 
The stance is truly a matter of personal preference.  As long as it fits your own individual style 
and helps you to feel comfortable, confident and alert in the box, you’re ready to swing the bat. 

The Loading Phase.  The loading phase takes us from the stance position to the launching 
position.  There are five noticeable movements that take place during this phase and they are:  
1) the backward movement of the shoulders and arms, 2) the backward rotation of the spine, 3) 
the beginning of the timing step, 4) the cocking of the hips and 5) the cocking of the wrists.   

Figure 1-7a. Figure 1-7b. Figure 1-7c. Figure 1-7d. 
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 1) The Backward Movement of the Shoulders and Arms.  The first noticeable 
movement that takes place during the loading phase is the backward movement of the shoulders 
and arms toward the catcher.  This action helps to load, or stretch, different muscles in each 
shoulder that will be released, or contracted, later during the swing.   
 
Let’s take a look at a sequence of movements from directly across home plate.  Starting in the 
stance position in Figure 1-8a, follow the movement of both shoulders and arms in subsequent 
Figures 1-8b, 1-8c and 1-8d.  Here we see both shoulders and arms moving in the same 
direction, back and away from the pitcher however, each shoulder uses a different set of 
muscles to get there. 

First, the movement of the leading left arm and shoulder across the body and away from the 
pitcher is known as shoulder adduction.  See Figure 1-8d.  This is caused mainly by the action 
of the pectoralis major muscle (Figure 1-21, page 16) with help from the coracobrachialis 
(Figure 1-19, page 16), latissimus dorsi (Figure 1-22, page 16) and teres major (Figure 1-22, 
page 16) muscles, all on the left side of the body.  The left shoulder ends up shrugged or 
elevated in this position which is a function of the upper fibers of the trapezius muscle (Figure 
1-21, page 16).  The left scapula or shoulder blade is also protracted, or moved anterior, toward 
the front of the body in this position.  This motion is caused by the left serratus anterior muscle 
(Figure 1-21, page 16).   
 
The contraction of these muscles stretches or loads the muscles on the back side of the same 
leading left shoulder, namely the posterior deltoid (Figure 1-22, page 16), rhomboids (Figure 1-
22, page 16) and middle fibers of the trapezius muscles (Figure 1-22, page 16).  These muscles 
are now fully loaded, or stretched, and ready to swing forward in this position. 
 
The movement of the back (right) arm away from the pitcher and laterally raised away from the 
player’s body is known as shoulder abduction.  See Figure 1-8d.  This is caused by the 
supraspinatus (Figure 1-22, page 16) and middle deltoid (Figure 1-21, page 16) muscles.  The 
right scapula may also be slightly shrugged or elevated in this position depending on the 
player’s style and if so,  this motion is caused by the upper fibers of the trapezius muscle 
(Figure 1-21, page 16). 
 
The contraction of these muscles stretches or loads the antagonist or opposing muscles on the 
same side of the body, namely the latissimus dorsi (Figure 1-22, page 16), teres major (Figure 
1-22, page 16) and serratus anterior (Figure 1-21, page 16) muscles.  These muscles are now 
fully loaded and ready to help swing the bat in this position. 

Figure 1-8a. Figure 1-8b. Figure 1-8c. Figure 1-8d. 
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2) The Backward Rotation of the Spine.  At the same time the shoulders and arms are 
moving backward, muscles along the spine and abdomen are also contracting to help turn and 
rotate the spine (including the chest, abdomen and upper body) in the same direction.  To see 
this, let’s look at a similar sequence of movements from behind home plate.     

 
Starting in the stance position in Figure 1-9a where only the back shoulder is visible, follow the 
movement of the upper body in Figures 1-9b, 1-9c and 1-9d.   Here we see the chest, abdomen  
and upper back also being rotated away from the pitcher to the point where now both shoulders 
are visible.  This action of upper body and spine rotating away from the pitcher gives the 
appearance that the shoulders are rotating backward when in effect it is the spine that is 
rotating, carrying the shoulders with it.  This backward rotation of the spine is caused by the 
contraction of the lateral spine rotators (Figure 1-19 and 1-20, page 16).    
 
To get the body to rotate back and away from the pitcher, the lateral spine rotators on the left 
side of the body (‘front’ side for the right-hand batter) needs to contract or shorten.  In doing so, 
the trunk is turned to the side opposite to that from which these muscles act - to the right, or 
backward.  This may be opposite of what you might think however, this has to do with the 
upward and oblique orientation of these muscles in the spine. The contraction of these lateral 
spine rotators on the left side of the body stretches and loads the exact same muscles on the 
opposite, or right, side of the body, which will be needed during the swing.    

 3) The Beginning of the Timing Step.  Immediately after the shoulders and arms have 
started to move toward the catcher and the spine (including the chest, abdomen and upper body) 
has rotated as well, a short timing step with the front leg begins to occur.  Look above at 
Figures 1-9a through 1-9d and you will notice that as the player’s body has turned inward or 
backward, his front foot has come off the ground signifying the beginning of this timing step.   
 
Some players may raise their foot higher than this while others may still keep their toes in 
contact with the ground.  Some will even turn their front knee inward to facilitate the hip-cock 
(discussed next), though this is not part of the batter’s technique here.  But however high or low 
the beginning of this timing step is, the first effect of it is to force the back leg to carry the 
player’s weight however, since his feet are shoulder width apart at the start and not directly 
underneath him, the natural tendency once in this position will be to ‘fall’ forward thereby 
creating valuable  momentum in the process.  Another effect of the beginning of the timing step 
is that it also places an additional load on the big muscles of the back thigh and buttocks.  
Looking again at Figures 1-9a through 1-9d, we see this additional load on the back leg taking 
place as the player’s position ends up squatted down a little more when the front foot comes off 
the ground.  The muscles in the back leg that are further loaded during this movement are the 
hip extensors (Figure 1-16, page 15) and knee extensors (Figure 1-15, page 15).   

Figure 1-9a. Figure 1-9b. Figure 1-9c. Figure 1-9d. 
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Besides creating momentum and loading the powerful muscles of the back leg, another purpose 
of the timing step is to cock the hips which is discussed next. 
 
 4) The Cocking of the Hips.  Cocking of the hips refers to the backward rotation of the 
hips away from the pitcher and as just mentioned, it occurs in unison with the beginning of the 
timing step.  You can see this backward turn of the hips in Figure 1-9d on the previous page.  
As the front leg has come off the ground both hips rotate backward, toward the catcher, and 
now the front side of both hips are visible.    
  
Cocking the hips is driven by momentum created by the backward movement of the 
shoulders/arms and the rotation of the spine along with a shift in weight to the back leg and the 
inward turn of the front knee.  Since the back foot remains in contact with the ground during 
this time, it is forced to plant firm.  This creates a pivot point around the back hip for the weight 
of the entire body to rotate.  As a result, the rear hip (thigh) is forced anatomically into medial 
or inward rotation.  This in turn stretches the powerful external hip rotators (Figures 1-17 and 1-
18, page 16) in this same rear hip.  This is the primary effect of cocking the hips and the 
stretching of these strong muscles stores an incredible amount of elastic energy that when timed 
properly, can be released to help carry out a very powerful rotational bat swing.  This is why 
these are the muscles everyone needs to target as part of their training!  

 
 5) The Cocking of the wrists.  Cocking of the wrists is an action the hands perform on 
the bat handle at the tail end of the loading phase (Figure 1-10a) and into the first part of the 
launching phase (Figure 1-10b).  It’s purpose is to break inertia, or prevent the bat from coming 
to a dead stop, and create a rapid recoiling effect with the bat-head at the end of the player’s 
furthest backswing.    

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

As the shoulders, arms and spine have moved and rotated backward as seen in Figure 1-10a, the 
hips, being the last to rotate back in the loading phase, are now the first to recoil and begin their 
explosive contraction forward in the launching phase seen in Figure 1-10b.   
 
Comparing the back hip’s position in Figure 1-10b with that of Figure 1-10a, we can see that 
the hips have already begun their turn toward the pitcher and this rapid change of direction by 
the hips occurs a split second before the head of the bat reaches its furthest backswing position.   
 
The furthest backswing position of the bat is accomplished by a pushing of the top hand on the 
bat-handle so the bat-head ends up leaning back toward the hitter.  This represents the cocking 
of the wrists and is shown in Figure 1-10b.  Compare the bat-head position in this figure with 

Figure 1-10a.  End of loading phase. 
 (This is the same as Figure 1-8d, page 8.) 

Figure 1-10b.  Beginning of launching phase.  
(This is the same as Figure 1-11a, page 12.) 
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that in Figure 1-10a, and you will see the bat-head is now closer to the player’s head, which is a 
sign that the hands and wrists are still loading, and this occurs even though the hips have 
already started to launch forward. 
 
Since cocking the wrists occurs in the opposite direction as the path of the swing resulting in the 
bat-head pushed to it’s furthest backswing position, and since it occurs when the body is 
transitioning into the launching phase, it represents a point of maximum coiling power in the 
body.  If timed at the right moment, this little extra thrust of the wrists cocking the hands on the 
bat-handle will create a rapid change in direction of the bat-head which increases the body’s 
ability to create, store and release incredible amounts of elastic energy in the arms and 
shoulders resulting in a more powerfully executed bat swing. 
 
The Launching Phase.  Once all of the muscles in the body have been properly loaded and 
stretched, the body is now in the position to unwind or uncoil and release this stored elastic 
energy to powerfully swing the bat.  This is what is known as the launching phase of the 
baseball swing and it continues to the point of contact with the ball.  There are five noticeable 
movements that take place during this phase and they are: 1) the continuation of the timing step, 
2) the opening of the hips 3) the forward rotation of the spine, 4) the pushing and pulling action 
of the arms and shoulders, and 5) the guiding action of the hands on the bat. 
 
 1) The Continuation of the Timing step.  The timing step began in the loading phase 
when the front leg was raised off the ground and weight was momentarily rocked onto the back 
leg.  See Figure 1-10a on the previous page.  Now, the continuation of the timing step is the 
first part of the launching phase.   
 
Depending on the player’s technique, the timing step of the front foot can actually be a short 
stride towards the pitcher by a few inches and perhaps more, or it can simply be placed back 
down on the ground as shown in Figure 1-10b on the previous page.   
 
Whichever technique is used, the lowering and turning of the leading foot outward, to the 
ground, triggers the initiation of the swing.   This outward turning of the leading foot is caused 
by muscles acting higher up in the hip, the external hip rotators (Figures 1-17 and 1-18),  and it 
forces the toes to point outward, in the direction of first base, as seen in Figure 1-10b.  Compare 
this foot position with that in Figure 1-10a and you can see this repositioning more clearly. 
 
Since most of ones batting power comes from hip rotation, the repositioning of the front foot is 
necessary since this starts the opening of both hips toward the pitcher, the direction the batter 
will end up facing at contact.  The contraction of the lead hip’s external hip rotators to point the 
toes outward (heel inward) will load or stretch the antagonistic (opposing) muscles in this same 
lead hip, namely the internal hip rotators (Figure 1-16, page 15).  These muscles will then help 
further pull the batter around in the swing when he is closer to contact. 
 
 2) The Opening of the Hips.  Opening of the hips refers to the direction and movement 
both hips turn, and eventually end up facing, when making contact with the ball which is 
forward, toward the pitcher.  See Figure 1-11d on the next page. 
 
This motion starts out in conjunction with the continuation of the timing step just mentioned.  
As the lead foot is being placed back to the ground with an outward rotation caused by the 
opening of the same lead hip toward the pitcher, the back hip is also starting it’s turn toward the 
pitcher. To see this, compare the back (right) hip and thigh position in Figure 1-10b with that of 
Figure 1-10a on page 10.  This turning or opening of the back hip toward the pitcher is caused 
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by powerful contractions in the external hip rotators of this same back hip that were previously 
stretched during the loading phase.    
 
The uncoiling of these external hip rotators is the start of an incredible power release in the 
body as it forcibly rotates the player’s right side toward the pitcher.  See Figures 1-11a through 
1-11c.   This rotational hip power builds right from the onset and is further increased by the 
momentum and drive created by pushing of this same back leg toward the pitcher during the 
timing step or stride when the player’s weight is being shifted forward. 
 
As the rotation of the back hip continues to turn and the same rear leg is driving the right side of 
the body toward the pitcher, the front hip is also opening toward the pitcher right along with it.  
See Figures 1-11a through 1-11c.  This clears an opening for the back leg to continue it’s drive 
of the back hip further toward the pitcher until the rear leg’s forward progress is met by the 
increasing stiffness of the front leg.  With both hips now nearly facing the pitcher, the stiff front 
leg forces the lead hip backward, away from the pitcher.  See Figure 1-11d.  This not only 
opens the hips further toward the pitcher but also creates a short, compact and explosive 
pivoting action across the player’s pelvis that carries up the spine.   
 
The combination of the hips exploding open toward the pitcher along with the massive torque 
created across the pelvis by the pushing of both legs in opposite directions through contact, is 
the primary contributor of power to the player’s swing. 
 

3) The Forward Rotation of the Spine.  As the hips begin their explosive rotation 
toward the pitcher and torque is building  across the pelvis, this ever increasing rotational power 
source is also being combined with muscles that are uncoiling along the spine.     
 
During the loading phase, when the spine (chest, abdomen and upper body) was turned back 
toward the catcher, the lateral rotators of the spine on the forward or left side of the body 
needed to contract to accomplish this.  In turn, the lateral spine rotators on the rear or right side 
were stretched or loaded.  Now these same stretched lateral spine rotators on the right side of 
the body contract hard during the launching phase, turning the spine, including the chest, 
abdomen and upper body, toward the pitcher.  As a result, the shoulders and arms are turned in 
the same direction.    
  
We can see this turning of the spine and consequently the shoulders and arms back toward the 
pitcher in Figures 1-11a through 1-11d above as well as in Figures 1-12a through 1-12d on the 
next page.   Notice how the player’s numbers were not visible in Figure 1-12a but are now 
clearly seen in Figure 1-12d, signifying this spine and upper body rotation. 

          Figure 1-11a.           Figure 1-11b.           Figure 1-11c.           Figure 1-11d.
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 4) The Pushing and Pulling Action of the Arms and Shoulders.  As the hips and 
spine are aggressively rotating toward the pitcher, the arms are riding right along with them.  In 
the process, they add their own force to the bat however, each of them does so in a different 
manner.  First, with regards to the rear arm, the elbow drops immediately tucking in tight 
against the body and makes the shape of the letter ‘L’.  See 1-13b below.  The dropping of the 
arm to the side is driven by the latissimus dorsi and teres major muscles which were stretched 
during the loading phase.  The elbow also supinates in the process which forces the palm of the 
hand to start turning upward.  This is caused by the elbow supinator muscles (page 17).  As a 
result of these two actions,  the knob end of the bat points forward.  See Figure 1-13b below. 
 
As the body continues it’s rotation toward the pitcher, the rear arm applies a hard, but short, 
push forward which brings the bat-head around near the contact point as shown in Figure 1-13c.  
This is caused by the pectoralis major, anterior deltoid, coracobrahialis and serratus anterior 
muscles.  The elbow also starts to extend in the process, though not completely. See Figure 1-
11d on the previous page.  This is caused by the elbow extensor muscles (Figure 1-17, page 16).  
 
The position of the front arm remains relatively straight with a slight bend in the elbow and a 
downward lean, in line with the plane of the bat.  The amount of flexion in the elbow can 
change based on pitch location.  As the upper body rotates toward the pitcher, the muscles on 
the back side of the lead shoulder contract, pulling the lead arm forward toward the path of the 
ball.  See Figures 1-13a and 1-13b.  These muscles are the posterior deltoid, rhomboids, and 
middle fibers of the trapezius.  All of these were stretched in the loading phase and now they 
are contracting here in the launching phase.   As the lead arm nears full extension rather than 
letting the force of the rotation pull the lead hand off, away from the ball, it stays on this 
circular path, becoming a pivot point at the bat-handle.  The latissimus dorsi and teres major 
muscles assist this action. This causes the bat-head to rapidly accelerate in an arc to explosive 
contact with the ball.  See Figure 1-13d below as well as Figure 1-11d on the previous page.   

          Figure 1-12a.           Figure 1-12b.           Figure 1-12c.           Figure 1-12d.
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 5) The Guiding Action of the Hands on the Bat.   The bat-head is the recipient of all 
the centrifugal force created in the body by the rotation of the hips and spine along with the 
pushing and pulling action of the shoulders and arms.  This is all made possible by seven 
muscles in each hand and three muscles in each forearm holding the bat-handle with a firm grip.  
See the definition for the hand grip muscles of the hands and hand grip muscles of the forearms 
on page 17.   
 
The hands and forearms main job is to supply direction to the bat from the initiation of the 
swing to contact with the ball.  The hands first direct the knob end of the bat inside the flight of 
the pitch towards the center of the ball as seen Figure 1-13b, page 13.  With all of the explosive 
movement taking place in the body, the bat-head is soon found lagging behind the hands as seen 
in Figure 1-11c on page 12.   
 
The rotation of the body and the action of the shoulders and arms will help pull the bat-head 
around toward the contact point however, any cocking of the wrists done during the loading 
process will have to be restored to their neutral position at contact.  This is because the best 
position for the wrists and hands to be in to transfer all of this explosive rotational power into 
the bat is square, or neutral, with respect to the forearms.  This means the wrists are in a 
position without any flexion, extension, radial deviation (abduction) or ulnar deviation 
(adduction) and/or any combination thereof.   Hand and wrist muscles are at their strongest in 
this position which is necessary to power the bat-head through the ball without being deflected.  
The ideal contact point is where the bat-head meets the ball at 90º from the direction of the 
pitch, give or take 15º degrees in either direction.   See Figure 1-11d on page 12. 
 
The Follow Through.   After the ball has left the bat, the forearms will extend completely as 
seen in Figure 1-14a.  This is a function of the elbow extensors (Figure 1-17).  The wrists will 
then do a true rollover after contact which means the right forearm pronates, forcing the palm 
side down and the left forearm supinates, forcing the palm side up.  See Figure 1-14b.   

The rest of the swing finishes naturally with the hips opening completely toward the pitcher.  
Notice the stiff front leg has driven the left hip back in Figure 1-14d.  This is a sign that a very 
compact and powerful swing, giving maximum power and contact through the ball, has been 
achieved. 
 
 
This completes the identification of all the phases in the baseball swing and the most pertinent 
muscles involved in each.  Now it’s time to begin properly training all of these specific muscles 
including those involved in the throwing motion and running process.  Let’s get started with 
reviewing the instructions on how to accomplish this in the next chapter. 

          Figure 1-14a.
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MUSCLE CHARTS 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 

 

Hip  Flexors: 

Psoas 

Iliacus 

Sartorius 

Vastus Rectus 

Knee Extensors 
(Quadriceps): 

Vastus Lateralis 

Vastus Rectus 

Vastus Medius 

Vastus Intermedius 
 (not shown) 

Hip Abductors: 

Gluteus Medius  

Tensor Fascia Lata 

Gluteus Maximus 

Gluteus Minimus 

Hip Extensors  
(Includes Hamstrings): 

Gluteus Maximus 

Semitendinosus 
(Hamstring) 

Biceps Femoris 
(Hamstring) 

Semimembranosus 
(Hamstring) 

Knee Flexors:  

Biceps Femoris 
(Hamstring) 

Semimembranosus
(Hamstring) 

Gastrocnemius 

Semitendinosus 
(Hamstring) 

Figure 1-15. 

Figure 1-16. 

Hip Flexors: 

Pectineus 

Adductor Longus 

Adductor Brevis 
 

Hip Adductors: 

Adductor Magnus 

Adductor Longus 

Gracilis 

Adductor Brevis 

Internal Hip  
Rotators: 
Gluteus Medius       
(Anterior Fibers) 
 
Gluteus Minimus 
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Ankle Plantar-Flexors 
(Calf Muscles):  
Gastrocnemius 

Soleus 

Plantaris  
(not shown) 
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Hip Stabilizers:   
Internal Hip 

Rotators: External 
Hip  Rotators: 

 
Gluteus Medius  

Internal Hip Rotator 
(anterior fibers); External 

Hip Rotator (posterior 
fibers);  Hip Stabilizer. 

 

Gluteus Maximus 
(External Hip Rotator & 

Hip Stabilizer) 
 

Gluteus Minimus  
Internal Hip Rotator &  

Hip Stabilizer.  
(See Figure 16, page 15.) 

  

Elbow Extensors:  
 
Triceps 
 
Anconeus  
(See also Figure 1-26, page 17) 

External  Hip 
Rotators: 
 
Superior Gemellus  
 
 
 
Piriformis  
(Cut Away)  
Obturator Internus 
 
Inferior Gemellus 
 
Obturator Externus 
 
Quadratus Femoris 
(not shown, lies here) 

Enlarged view 

 Figure 1-17.  

Elbow Flexors: 
 

Biceps Brachii 
 

Brachioradialis 
(See also Figures 1-24  

and 1-26) 
 

Brachialis 
(not shown) 

Lateral Spine 
Rotators: 

 
External Abdominal  
Oblique 

 
Rotatores Spinae 

 
Multifidus Spinae 

Sterno-Clavicular  
(SC) Joint Movers: 

 
Trapezius  

(See also Figure 1-22) 
 

Pectoralis Major 
 

Serratus Anterior 

Abdominals 

Middle Deltoid  
 
Anterior Deltoid  

Rhomboids 

Trapezius 

Arm Extensors: 
 

 Posterior Deltoid 
 

Teres Major 
 

Latissimus Dorsi 

Shoulder Joint 
Movers: 

 
Supraspinatus  
 
 
 

Infraspinatus 
(External Shoulder Rotator) 
 

Teres Minor 
(External Shoulder Rotator) 
 

Anterior Deltoid 
(See Figure 1-21) 
 

Coracobrachialis 

(See Figure 1-19) 
 

Subscapularis 

Figure 1-23.  
Right Shoulder Anterior View. 

Figure 1-22. 
Figure 1-21. 

  Figure 1-19.  

Coracobrachialis 

Figure 1-18.  

Figure 1-20.  
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HAND GRIP MUSCLES.    WRIST MOVERS.    FOREARM MOVERS. 
 
Hand grip muscles located in the forearm:  1) Flexor Pollicis Longus, 2) Flexor Digitorum Superficialis, and 3) 
Flexor Digitorum Profundus. 
Wrist flexors: 1) Flexor Carpi Radialis, 2) Flexor Carpi Ulnaris, and 3) Palmaris Longus. 
Wrist extensors: 1) Extensor Carpi Radialis Longus, 2) Extensor Carpi Radialis Brevis, 3) Extensor Carpi Ulnaris, 
4) Extensor Digitorum Communis. 
Wrist adductors (ulnar deviation): 1) Flexor Carpi Ulnaris and 2) Extensor Carpi Ulnaris. 
Wrist abductors (radial deviation): 1) Flexor Carpi Radialis, 2) Extensor Carpi Radialis Longus, and 3) Extensor 
Carpi Radialis Brevis. 
Elbow pronators:  1) Pronator Teres (Figure 1-24) and 2) Pronator Quadratus (Figure 1-25). 
Elbow supinators: 1) Biceps Brachii (Figure 1-24) and 2) Supinator muscle (not shown). 
 
 

 
 
 
 

 

 

 
 
Hand grip muscles located in the hands: 1) Opponens Digiti Minimi, 2) Opponens Pollicis, 3) Flexor Digiti 
Minimi Brevis, 4) Flexor Pollicis Brevis, 5)  Adductor Pollicis, 6) First Dorsal Interossei, and 7) Palmar Interossei. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Biceps Brachii 

Pronator Teres 

Brachio-radialis 

Flexor Carpi Radialis 

Palmaris Longus 

Flexor Carpi Ulnaris 

Flexor Digitorum 
Superficialis 

Figure 1-24. Superficial flexor  
muscles of the left forearm.  

Anterior view.  

Flexor Digitorum 
Profundus 

Flexor Pollicus 
Longus 

Figure 1-25. Deep flexor  
muscles of the left forearm.  

Anterior view. 

Brachio-radialis 

Anconeus 

Extensor Carpi 
Radialis Longus 

Extensor Carpi 
Radialis Brevis 

Extensor Carpi 
Ulnaris 

Extensor Digitorum 
Communis 

Abductor Pollicis 
Longus  

Extensor Pollicis 
Brevis  

Extensor Pollicis 
Longus  

Figure 1-26. Superficial extensor  
muscles of the left forearm.   

Posterior view. 

Flexor Digiti Minimi Brevis (cut) 
 

Opponens Digiti Minimi 
 

Opponens Pollicis 
 
Flexor pollicis brevis 
 
 
 
 
 
           Adductor Pollicis  
 
Palmar Interossei (not shown) 
 

First Dorsal Interossei 

Figure 1-27. Superficial muscles 
of the left hand. 

Figure 1-28. Deep muscles  
of the left hand. 

Pronator  
Quadratus 
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