                   [image: image1.png]S RATENTEDC .

e e

) T

Athletic Performance Training

www.apbelt.com « ( 941 ) 228 - 2302



           

                             The “Formula-1” Tennis Athlete                  

                                         by Pat Dougherty
The ability to establish and defend a strong athletic foundation is THE MEASURE of a great tennis athlete yet is the most underdeveloped aspect in the majority of players today.

In part 1 of the “Formula-1 Tennis Athlete”, you’ll learn all about the physical qualities of the “athletic foundation” and the importance of being able to establish, maintain and defend your athletic foundation during battle. Hopefully the knowledge you gain will motivate you to focus more time and energy developing your athletic prowess. We begin by exploring the structural design and performance aspects of a racing car, why those aspects are so critical and how it parallels performance as a tennis athlete. 

The racing industry has evolved into big time business today. NASCAR, IRL and Formula-1 car designs are wind tunnel tested in laboratories where scientists and engineers scrutinize every detail using the most advanced computer diagnostics, to determine how to build the fastest, best handling, safest, most fuel-efficient cars. What you see at Daytona, Indianapolis and on the Grand Prix circuit is the end result of millions of dollars invested to perfect the design and performance potential of race cars. 

Form and Function
The structural design and component aspects of any vehicle tell the story of not only of a vehicle’s intended function but determine its performance capabilities. Indy and Formula-1 cars are built very similarly and are clearly designed for the purpose of racing. They have supercharged engines and speed shift transmissions that deliver explosive acceleration and high top end speeds. Beneath the car’s flashy exterior lies a sturdy frame reinforced by a very tight suspension for razor sharp handling. The car’s center of gravity hovers inches above the ground and the width of the wheelbase is proportionately very wide. Together, the wide base and low center of gravity enable the car to perform sharp turns at high speeds and achieve maximum resistance against the forces that cause rollovers. The Formula-1 and Indy designs are very practical for the challenges and demands of their sport.

Somewhere near the opposite end of the spectrum is a farm tractor. A tractor’s design reflects the specific needs of a farmer. It’s a multi-purpose vehicle with large, thick treaded wheels that provide solid traction in dirt and mud fields. Acceleration and speed aren’t essential requirements in farming so a tractor’s engine and transmission are very different than a racing car. A tractor’s engine and transmission are best equipped for the tasks of hauling heavy plows and various farm implements. The tractor’s high center of gravity provides enough ground clearance to travel above crops without damaging them. To meet the needs of a farmer, the tractor has very practical structural design qualities. 

Now imagine a Formula-1 car attempting to perform the off-road tasks of a tractor. Among other things, minimal ground clearance and slick racing wheels make the Formula-1’s structural and performance features totally impractical and ineffective at performing the tasks of a tractor. Conversely, envision a tractor traveling at top speed through a slalom course designed for Formula-1 racing. The tractor’s high center of gravity and narrow wheelbase combined with sharp turns at high speeds would be a rollover certain to happen. There’s no question, the structural and performance features of a vehicle have a great impact on its capabilities and potential.

Human Performance 

One of the first physical skills you learned as a baby was how to stand.  This skill involves a rather narrow footwork base roughly shoulder width apart, the legs fully extended and the knees somewhat locked. When you stand upright, your center of gravity is in its highest position. This is a relaxed position that can be comfortably maintained for long periods of time. 

The skills you learned to walk incorporate many of the same qualities. The center of gravity is very high, the legs remain extended and the stride lengths are generally slightly wider than shoulder width. Standing and walking are certainly valuable skills in our everyday lives and share structural characteristics that closely resmeble a tractor. In most movement oriented athletic sports, where the challenges and demands on the body are great, the skill requirements go well beyond standing and walking. You’ll never reach your athletic potential performing like a tractor. 

The look of a great athlete…

How do we best define an athlete? Some use the term rather loosely to describe almost anyone who actively participates in sports. However, there are physical qualities that truly define a great athlete beyond mere participation. Could we say an athlete is defined as someone who has a muscular build and is very fit? Not necessarily. While most athletes certainly are well built and fit, I’ve seen more than my share of bodybuilders who maintain an athletic build, yet appear awkward, rather uncoordinated and anything but athletic, when performing in most sports. 

Conversely, I’ve known many people who were once talented athletes in their youth and are now slightly overweight and out of shape, yet still have the look of an athlete when competing today. If you are like most people, you know a great athlete when you see one in action. Just remember, “You can’t always judge a book by its cover”.

Muhammad Ali used the phrase “Float like a butterfly and sting like a bee” to describe his athletic prowess in the ring. Others have described the look of a great athlete as “poetry in motion”. 

Movement-based sports

Many of the most popular sports throughout the world are "movement-based sports". Tennis, Soccer, Basketball, Football and Baseball are just a few such examples of sports where footwork and movement skills are integral to one’s performance in competition. Quick reactions, agile footwork, explosive multi-directional speed and instantaneous changes of direction are just a few of the movement demands in these sports. It would be safe to assume that those who possess great movement strengths would have the best opportunity to succeed in any of these sports. 

The greatest tennis players are typically “movement specialists” who use their movement strengths as weapons to dominate the opposition. They assert their skills of explosive reaction time and quick acceleration to maximize offensive opportunities and cover every inch of court. Fluid and agile footwork enables them to efficiently track down balls and smoothly execute their strokes, even on the run. Instantaneous changes of direction and sharp recovery skills are their weapons for defending the court, minimizing open court opportunities for the opponent.
Movement specialists are athletes who have learned how to transform their body structure to more resemble the design characteristics of a Formula-1 design. 

The “F-1” Athletic Foundation  
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            Minimal Ground Clearance
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	“F-1” Athletic Foundation

Wide Footwork Base for Reaction/ Stances

Knees Bent / Hips Low to the Ground

Strong Upright Back Posture

Intense Muscular Reinforcement of Foundation

	
	                              Supercharged Engine

                        Speed shift Transmission
	Powerful Lower Body Muscles

Multi-Directional Quick Footwork Patterns

	
	
	


The “athletic foundation” is a total body framework that when activated, powers and stabilizes all footwork and stroke. This foundation parallels the structural qualities of the Formula-1 car  and achieves its structural integrity through muscular intensity. You’ll see the great athletes establish their foundation qualities just prior to reaction on the first shot and they work hard to defend these qualities until the point is over. The 3 essential structural features of the athletic foundation are:

· Wide Footwork Base of Support (1.5 to 3 Shoulder widths apart)

· Low Center of Gravity (Hip Position)

· Reinforced Back Posture

Wide Base of Support

For quicker reaction time as well as better power and control in stroke production, the optimal footwork base is 1.5 to 3 shoulder widths apart. With a wider base it becomes easier to maintain the essential low to the ground positioning. If your footwork base is too narrow, you’ll struggle to remain low enough because it creates an added load on your legs which causes fatigue much more quickly. Another natural by-product of a very narrow base is very slow and inefficient first step reactions. (In part 2 of this series, you’ll learn all about first step reaction technique) When the footwork base is too narrow in the hitting stances, it prohibits effective forward weight transfer in neutral stances and typically results in too much upward launching through the stroke. The end result is a loss of power and control in stroke production

Many players aren’t comfortable establishing a wider footwork base because they feel it slows down their first-step reaction. However, there is a specific footwork technique top players develop to achieve an explosive first-step reaction from a wider base. 

Another skill you must learn is how to center your balance on the balls of the feet. Great athletes develop the ability to quickly adjust and use tiny adjustment steps to best position their feet and their balance to generate the stroke. Centering their balance off the heels and on to the balls of the feet provides better power and stability to the stroke mechanics.

Low Center of Gravity 

The actual location of the center of gravity in humans varies by body type. In females, the center of gravity tends to be between the hips, where in males it tends to be slightly higher. The difference is so nominal we typically refer to the hips as the general reference for the center of gravity. 

When you are down in the athletic foundation position, you establish what is referred to as your “athletic height”. Your athletic height should measure approximately 6 inches to one foot below your normal standing height. You achieve this low-to-the-ground position through bending your knees to lower your hips, while maintaining upright back posture. Most players have trouble maintaining a low enough athletic height during play simply because they haven’t developed all the corresponding movement techniques associated with being low to the ground. In addition, it requires more leg strength and stamina to play low.  Being able to maintain a consistent athletic height in your movement produces that smooth and fluid look of the champions. Great athletes make movement look effortless, though it takes a considerable amount of effort to create that look.  

Because it is not easy to stay low and perform at the ideal athletic height, most players         succumb to playing too upright much of the time. As a result, they develop inefficient         movement habits that correspond with a high center of gravity. Some players try hard to         “play low” but just can’t seem to maintain the low athletic height. Coaches yell at them to “stay low” but it is often to no avail. The fact is, if you’ve never practiced and trained your body how to move while maintaining a low center of gravity, you are not equipped with the athletic techniques to get the job done. In the long run, playing too upright is so inefficient, it not only produces poor results (on court), but you’ll fatigue much more quickly over the course of a match. 

However, you can learn and develop these techniques through quality practice. Initially you will experience greater demands on your lower body muscles while maintaining ideal athletic height until your body develops the ability and strength to best manage the load. Eventually, you’ll be far more efficient, produce much better results and have greater stamina to go the distance. So remember, for quickness, power, control and stability, “ low is the way to go”.

Strong Upright Back Posture & Intense Muscular Reinforcement of Foundation

Can a person’s self-confidence be accurately assessed merely by observing how they stand and carry themselves? Most certainly, and the most significant indicator is back posture. Typically, people tend to display low self-esteem and lack of confidence through poor back posture. Conversely, a person with high self-esteem and confidence tends to maintain strong upright posture. Beyond being a measure of your self-confidence, there are enormous physical benefits you gain by maintaining strong back posture.

Strong back posture is the final link to reinforcing your entire athletic foundation 

We’ve all been told for good reason that when lifting heavy objects one should keep their back straight to avoid injury. This holds true when competing in sports like tennis where moving rigorously and creating powerful strokes are in demand. Learning to activate your back muscles with intensity to reinforce your posture creates an ideal support system for the shoulder mechanics. 

Intensely reinforced back posture, efficiently channels the power generated from the lower body up to the shoulder mechanics to produce powerful strokes. In addition, posture ensures that the shoulders remain level and stable during stroke production, especially critical while sliding on clay.

From a movement perspective intensely reinforced back posture works like a tight suspension in a Formula-1 car.  It allows you to generate quick reactions and sharp changes of direction while resisting the forces of inertia that slow you down.  

Weak posture poorly manages the flow of power production and leads to strokes that easily breakdown. In addition, the risk of injury increases dramatically when you misuse the back muscles and maintain weak posture.

In addition to strong back muscles, great athletes need strength in the core muscles of the abdomen and around the hips.

Powerful Lower Body Muscles

The legs are the primary power source of movement acting like the supercharged engine of the Formula-1 car. Powerful “quick twitch’ muscles generate explosive movement. If you look at the top professional players, you’ll notice their thighs and backside are very well developed areas. This gives you an indication of how important lower body strength is to a tennis athlete’s performance. Your quadriceps and gluteus must be in great shape to perform low to the ground like a Formula-1 car.
Multi-Directional Quick Footwork Patterns

Tennis athletes develop a variety of footwork patterns that allow them to move quickly in any direction. Similar to the first gear in a Formula-1 car, the footwork strides must             be short and quick to achieve rapid acceleration. (We’ll explore the footwork patterns in more detail in part-2 of this series)

“Great athletes are born and not made”- Myth or Fact?

It is a popular misconception that athletes are strictly born and not made. Sure some people are lucky enough to be born with the genetics and natural ability to maintain a strong athletic foundation from a very young age. But others are able to develop their athletic foundation and qualities through years of specific training and development. However, even the most naturally gifted athletes typically need training and development to nurture and refine their skills to full potential.

I truly believe, through hard work and the right training regimen, it is very possible for less naturally athletic people to develop more athletic skills and movement techniques and evolve into better athlete over time. In many respects it’s very similar to learning to play a musical instrument. All it takes is time to learn the basics, then quality repetition of the specific skills and techniques to engrain the habits. The better you practice, the better you develop. 

Granted, as a result of genetics, upbringing, environment and opportunity, some will develop more quickly and excel more than others. Be it sport or music, only a select few will have all the special ingredients required to rise to the very top regardless.  However, it doesn’t mean you can’t achieve a high level of proficiency if you work hard at it. So you may not be the most natural talent, destined from birth to be the next Roger Federer. It doesn’t mean you should just throw in the towel. It’s about reaching your personal potential that really matters most. Who knows, if you work very hard to develop your skills to their potential, you could very well earn a college scholarship and possibly even play professional tennis someday.

Athletic Skills are Universal

The athletic foundation, first step reaction technique, quick stride acceleration footwork, change of direction techniques, etc. are basically the same maneuvers in most sports. That’s why athletes like Bo Jackson and Deion Sanders, true masters of movement, were able to transition from one sport to the next and demonstrate great proficiency in each. They are perfect examples that validate the fact that if you develop the athletic foundation and habits to master movement technique, it becomes easy to adapt your skills to other sports.

 
However, all too often the emphasis in learning a specific sport is focused solely on “non-movement” related skills. By neglecting the development of a sound athletic foundation, we end up with “players” not “athletes. Just imagine how many more great athletes we could develop if we focused intently on developing the athletic foundation qualities in children, beginning in the earliest stages of learning a specific sport. Unfortunately for most tennis players, you don’t really begin developing your athletic qualities until the latter stages of development. Without training with a specific focus on the athletic movement skills, you may never learn to perform like an athlete.

Part II- The Movement Specialist

Recently, I was fortunate to spend time with one of the all time greats, Ivan Lendl. He has such great insight about the game and a wealth of knowledge and experience to share, it was unbelievable to get the chance to pick his brain.  One question I had to ask… “As you look back through all the eras of tennis from Tilden and Budge to modern day, what is the most distinct strength in common among the best players of any era? His answer, “Movement …the players who moved best have always been among the best players of their era.
Having the quickness and speed to defend every inch of court, pressures opponents to have to execute higher quality shots, which results in them making more errors. Explosive quickness provides you the luxury of  more opportunities to control play, assert your offense and attack. Movement strength is the greatest weapon in a winning game plan.

At the highest level of the game today, strengths in the aspects of movement, serve and return are essential. Having said that, which 3 aspects of the game do you think players tend to most neglect in practice?…movement, serve and return.

In Athletic Foundation Part I, we explored the structural qualities that define the athletic foundation and it’s similarities to the design of a Formula-1 car. In Part 2, we’ll learn about the various components required to become a movement specialist for all playing surfaces. You will see that it goes beyond efficient technique involving timing, determination and discipline. Movement specialists require plenty of “high octane fuel” to go the distance, which means proper diet, lower body strength, aerobic fitness and stamina are essential. And keep in mind, the intense, low-to-the-ground qualities of your athletic foundation should be incorporated to maximize the efficiency of all your movement and strokes throughout play. 

How important is the start, when running a very short race?

For marathon runners running a 26 mile race, the advantage of getting a quick start is far less important to determining the eventual winner, than for a sprinter running 40 yards. Explosive reaction time off the gun is critical in a very short race. Though the demands of tennis require you to move laterally more than any other direction, from a movement standpoint, tennis could be considered nothing more than a series of short multi-directional sprints ranging from a few feet to less than 10 yards. So, like the sprinter, it is extremely important to react explosively off the opponent’s strike of the ball and be quick to recover after your shots, if you want to stay ahead of the pace and win the race.

Have you ever heard of a deaf person that is a good dancer?

Not to say deaf people aren’t equally capable of developing the footwork and movement techniques of dance, but the magic in great dancing is the synergy of movement to the tempo and timing of the music. In the Killer Forehand video, I featured a segment called “Dance of the Killer Forehand”. It was intended to convey that tennis is as rhythmic and timing-based as dancing to music. If you listen to the sound of two players rallying back and forth you’ll hear a consistent rhythmic beat like the tick/tock tempo of a metronome or clock. Bounce/hit….bounce/hit …and so on. That bounce/hit rhythm sets the tempo for your timing of your movement. 

Players who are slow to react, fall behind the tempo of the rally which forces them to rush their movement to try to catch up. A late start means greater risk of getting to the ball late, missing opportunities to play offensively. Overall, poorly timed starts and sluggish recovery efforts affect a player’s ability to control the ball and be able to sustain longer rallies. The out of sync timing of their movement creates the look of someone scrambling out of control trying to keep up with the rally pace and is always on the defensive. 

Movement specialists like Roger Federer have mastered the skill of precisely timing their movement to stay slightly ahead of the pace of the rally. Federer’s explosive, well timed starts, agile and smooth footwork, and instantaneous changes of direction on recovery, enable him to look effortless in his work. He makes playing tennis look as fluid and artistic as ballet. It is the combination of his technique and timing that makes it happen.

Timing of the Ball Exchange

The recovery time phase is dictated by the amount of time it takes for the ball to get from your racket to your opponent. That is all the time you have to recover your court position after your shot. Once your shot reaches your opponent’s racket, the recovery time frame has expired and you need to prepare to react to the opponent’s next shot.  If you don’t make it back to recovery position in time, you leave your court open for attack. When you continue to recover beyond the recovery time frame, it affects your ability to react on time to the opponent’s next shot in the rally and can leave you vulnerable to shots hit behind you. 

At an average rally speed, the ball travels the length of the court from baseline to baseline in less than 2 seconds. That means less than 2 seconds is all the time you have to react, move and position to hit and less than 2 seconds to recover in time. How far can you travel in 2 seconds? Since recovery positions are different based on the direction and depth of your shots, shot selection can impact your ability to recover as well. That’s why you’ll see players pulled wide in a rally, hit back crosscourt because it provides the shortest distance to fully recover and continue the point. Hitting down the line in the same scenario, unless it is an outright winner, often leaves you out of position to continue the point

The faster the pace of play, the less time you have to work with on reaction and recovery. It is so easy to fall behind the tempo of play so you need to be intense and motivated to stay sharp on your technique and timing. And be smart about your shot selection when you get pulled wide in the court and it will help your recovery efforts.

 “The Laws of Physics”

To better understand the dynamics of movement, we refer to Newton’s laws of motion to guide the way. The concepts of mass, center of gravity, base of support, inertia and momentum, explain how the laws of physics impact our ability to move and dictate the techniques that are most efficient. 

The human body is an object that has “mass” and “center of gravity”. The greater the size and weight of your body, the greater your mass. Objects with greater mass are harder to move. Your body’s center of gravity is located approximately a few inches above your tail bone and is the exact point where your body weight would be naturally balanced, if you were laying down horizontally. 

When standing, your “base of support” is the length of your footwork base. The width of the base of support, relative to the height of the center of gravity, determines the degree of stability. Laying flat on the ground creates the greatest stability because the base of support is the entire length of your body and your center of gravity is barely off the ground. Standing upright with your feet close together represents the least stability because the base of support is very narrow and the center of gravity is in its highest position. 

Inertia can be described as “the tendency for an object at rest to remain at rest, until acted upon by another object or force”. If this is true, then your body when standing still has a natural tendency to stay there and not want to move. When force and acceleration is applied in a given direction, the body in motion establishes what is referred to as “momentum”. Momentum is the tendency for an object to want to continue moving in the same direction unless acted on by a force or another object. 

So, what does all the physics mean to you? The greater your mass, the more force it takes to get your body from at rest into motion and the more difficult it is for you to stop and reverse your body’s momentum. That is why your total body weight makes such an impact on your quickness and agility. The bigger and heavier you are, the more lower body strength is required to start, stop and change directions. When changing directions you are reversing the direction of momentum, which is the most demanding task of all. Reversing momentum is the ultimate test of the integrity of your back posture, to fight the forces of inertia as you put on the brakes and change directions.

By bending the knees and lowering the hips you lower your center of gravity. Positioning lower to the ground enables you to better access the strength of your lower body muscles and achieve greater stability and control of your body mass. A wide footwork base creates less of a load on the leg muscles by distributing the body weight more into the hips and gluteus muscles. When you lower your center of gravity with your feet too close together, the load of your body weight distributes into the lower thighs just above the knees. A narrow base makes it more difficult to stay down and causes your leg muscles to fatigue more quickly. Learning to manage a consistently low center of gravity throughout play creates the fluid, smooth and agile look of a pro. A wider footwork base of 2 to 3 shoulder widths enables you to go from at rest into motion more explosively, generate more power in your stroke production and reverse directions more quickly.

Adaptability

What makes professional tennis different from nearly every other sport is the fact that tennis pros have to compete on so many different surfaces. Lendl spoke about how distinctly different the red clay courts of Roland Garros played, compared to the red clay in Monte Carlo or in Argentina and how you are constantly adjusting from one venue to the next. From surface and speed changes, playing outdoors to playing indoors, high altitude, etc., to be successful you have to learn how to quickly adapt every aspect of your game to changing conditions.

  When Jimmy Connors was asked what adjustments he made going from hard courts to clay then to grass and he replied, “I get lower to the ground to play on clay and make myself play down even lower for the grass.” 

Under snow and ice conditions, why does a front wheel drive car perform better than a rear wheel drive car?

Years ago, most cars were rear wheel drive and it was common in snowy conditions to see people strapping tire chains on the rear tires and loading sand bags in to the trunk of the car to add weight and improve traction. Front wheel drive cars became a popular option because of improved performance and less hassle in the snow. Having the weight of the heavy engine directly above the tires powering the car, maximizes traction and handling. However, when the roads are clear and dry, both front and rear wheel drive cars perform rather equally.  

As we look at the first step reaction techniques, we will see how movement specialists incorporate the front wheel drive concept into their movement, while those with less efficient skills struggle like a rear wheel drive car in the snow, when on clay and grass. The 1st step reaction techniques that work best on clay and grass, work best on all surfaces. That’s why those players who are movement specialists on clay tend to be the best movers on all surfaces.

The First step Reaction Maneuvers- “From at Rest into Motion”

As we’ve learned, there is a natural tendency for your body at rest, to resist reaction into motion. To overcome this state of inertia requires strong, quick-twitch muscles and efficient movement techniques. Equally as important, you must maintain a motivated mindset to want to be explosive to make it happen. 

1st step reaction techniques will vary depending on the width of the footwork base and the height of their center of gravity at the moment of reaction, as well as the conditions of the playing surface. 

The “Step out reaction tendency”. 

Too narrow of a reaction base (approximately shoulder width distance) and too high of a center of gravity tends to produce the slowest 1st step reaction maneuver, common among recreational players. I call it the “step out reaction tendency”. To better explain this inefficient tendency, in this situation a player is positioned with a high center of gravity and narrow base. He is reacting to his right to hit a forehand moving laterally. The step out tendency footwork means the player pushes hardest with the left foot as they step out with the right foot, to move to the right. As a result, this first step reaction move fails to establish a position of upper body momentum making it difficult to get his body into motion. In addition, as his body weight shifts off the left foot, the left foot will often lose traction on clay, thwarting his 1st step move. This common reaction flaw compares closely to the rear wheel drive car in the snow analogy.

The “foot pivot and drive” maneuver
When reacting from a wider footwork base, there are basically two 1st step reaction techniques that movement specialists use, that are effective on all playing surfaces. With the footwork base at a distance of approximately 2 shoulder widths, the foot pivot and drive maneuver is an effective technique for reaction especially when the ball is only a few steps away. For example, you’ll often see Federer using this technique loading his weight on the pivot foot and for a lunge to strike the ball. This is how it is done. The outside foot creates the initial quick push to shift the body weight over the inside foot (the foot closest to the direction you are moving). As the weight is shifting, the inside foot pivots and points the toes in the direction of movement. Once the weight has shifted fully and loaded on to the inside foot, the upper body is in a position of momentum where the shoulders are leading in the direction of movement. With the weight over the inside foot, the inside foot is in a position to drive hard with maximum traction.

The “drop step and drive” maneuver

Many top players are reacting from footwork bases as broad as 3 shoulder widths, especially on clay and grass. With such a wide base, the “foot pivot and drive” technique is not as quick and effective at establishing upper body momentum. The “drop step and drive” technique is the quickest technique for reacting from a very wide base, especially on clay and grass. It is a preferred maneuver when reacting to ball much further distances away from you. You’ll also see the “drop step and drive” technique at work on recovery when players are pulled wide off the court and have a lot of ground to recover.

“Un-weighting”

Un-weighting is a technique that movement specialists often use just prior to the return of serve and at the opponent’s point of contact during rallies. It is nothing more than a split step that that elevates them off the ground. When perfectly timed to the opponent’s contact point, un-weighting elevates the feet off the ground at the same time you are determining where the ball is going. By the time the feet hit the ground, they’ve already begun to adjust for the 1st step reaction in a given direction, using either the “foot pivot and drive” or the “drop step and drive” maneuvers. Un-weighting helps you overcome the effects of inertia experienced when both feet are on the ground and the body has no directional momentum. 

Part III

Maintaining directional momentum

http://www.tennisplayer.net/members/strokearchive/pro_men/lleyton_hewitt/lh_forehand/lh_fh_short/lh_fh_short.html?LHFHShortFront1.mov
As you learned in part 2, establishing upper body momentum in the direction of movement is essential in your first move to generate an explosive first step reaction. When your center of gravity is low it is much more natural to establish upper body momentum in your reaction and movement technique. When your center of gravity is high, the tendency is to over-stride on your first step which fails to establish much upper body momentum, slowing down your reaction time. No matter what direction you are moving you want your upper body leading the way and to maintain that momentum until you begin to adjust your feet for the stroke. As you adjust your feet for the stroke, your upper body momentum should become more neutral, centering your balance on the balls of the feet. 

http://www.tennisplayer.net/members/strokearchive/pro_men/rafael_nadal/rn_forehand/rn_fh_running/rn_fh_running.html?RNFHRunningRear6.mov
Forward Sprint Footwork
To become quicker in your forward movement, you want to maintain a low center of gravity with your upper body momentum leading the way and limit the length of you strides. Players who are very quick use what I refer to as “first gear” footwork. That means they run primarily on the balls of the feet rather than making impact on their heels as they run. The strides are short and choppy where the feet remain spread apart rather than the in line or linear path like you see in distance running. Quickness is about explosive acceleration which translates into shorter steps but more of them. You want to pump the legs very rapidly to drive your body weight forward, much like the experience of racing off the start in 1st gear on a ten speed bike. Comparing two players traveling 10 yards, the quicker player may take 15 short, choppy driving steps where the slower player might only take 10 longer strides to cover the same distance. The difference is in “the RPMs” or how quickly you can pump the legs.

http://www.tennisplayer.net/members/strokearchive/pro_men/lleyton_hewitt/lh_forehand/lh_fh_short/lh_fh_short.html?LHFHShortSide7.mov
http://www.tennisplayer.net/members/strokearchive/pro_woman/justine_heninhardenne/jhh_forehand/jhh_fh_running/jhh_fh_running.html?JHHFHRunningCourtLevelRear.mov
http://www.tennisplayer.net/members/strokearchive/pro_men/lleyton_hewitt/lh_forehand/lh_fh_running/lh_fh_running.html?LHFHRunningFront5.mov
Over-striding

An over-stride occurs in forward movement when the stride length becomes too extended. It’s when the leading foot reaches and extends beyond the knee and the heel of the foot impacts the ground first. Over-striding tends to neutralize upper body momentum and slow you down. Players tend to over-stride most often when they feel forced to cover too much ground in too little time. Many players especially taller players, regularly over-stride on purpose, thinking by covering more ground with each step they are taking better advantage of their height over smaller players. They are very slow and sluggish at getting up to speed. The end result is very similar to starting a bike race in tenth gear rather than first, which I refer to as “10th gear” footwork. Among the many benefits, A.P. Belt training effectively corrects the over-striding habit by shutting down the tendency through the patented resistance feedback process.

http://www.tennisplayer.net/members/strokearchive/pro_men/andreagassi/aa_forehand/aa_fh_running/aa_fh_running.html?AAFHRunningRear4.mov
http://www.tennisplayer.net/members/strokearchive/pro_men/andreagassi/aa_forehand/aa_fh_leg_action/aa_fh_leg_action.html?AAFHLegActionRunningRear.mov
Lateral Sprint Technique

Though the demands of tennis call for quickness in nearly every direction, the majority of movement required is lateral movement. While basic sprint technique is the quickest way to run, tennis players must not only get to the ball in time, but also have their feet in a position to execute the stroke. Top tennis players have learned to adapt the traditional sprint technique when moving laterally to create a more seamless flow of footwork into the stroke. Typically sprinters run with their shoulders and hips facing forward from start to finish. When sprinting laterally to get to a wide forehand, as they get within a few steps of the ball you’ll see a movement specialist begin to angle their hips to face the incoming ball. This technique helps align the body, prepare the racket and set up the feet correctly to execute the stroke. 

http://www.tennisplayer.net/members/strokearchive/pro_men/lleyton_hewitt/lh_forehand/lh_fh_running/lh_fh_running.html?LHFHRunningFront5.mov
Specialty Footwork Patterns

Beyond the sprint footwork, there are several footwork techniques you’ll see the top players use based on the situation, direction of movement and distance to travel. 

Crossover
Crossover footwork is likely the most versatile and most commonly used footwork pattern of all. It involves the opposite foot crossing over in front of the foot nearest to the direction of movement. It is almost like a sprint where the core body remains more sideways to the direction you are running rather than facing as you would to sprint. Though your shoulders are not completely turned in the direction you are running, the shoulders still lead the way to provide upper body momentum as you crossover. The crossover pattern is effective for covering greater distances laterally whether moving to the ball or moving back on recovery. You’ll also see the crossover footwork used in a variety of short distance scenarios including the runaround forehand, moving forward into a neutral stance and moving back to hit.

http://www.tennisplayer.net/members/strokearchive/pro_men/rafael_nadal/rn_forehand/rn_fh_inside_out/rn_fh_inside_out.html?RNFHInsideOutFront7.mov
Neutral stance forward

http://www.tennisplayer.net/members/strokearchive/pro_men/rafael_nadal/rn_forehand/rn_fh_inside_out/rn_fh_inside_out.html?RNFHInsideOutNeutralStanceSide1.mov
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http://www.tennisplayer.net/members/strokearchive/pro_men/lleyton_hewitt/lh_forehand/lh_fh_short/lh_fh_short.html?LHFHShortSide2.mov
moving back forehand

http://www.tennisplayer.net/members/strokearchive/pro_men/rafael_nadal/rn_forehand/rn_fh_moves_back/rn_fh_moves_back.html?RNFHMovesBackFront1.mov
Lateral Shuffle

Shuffle footwork is primarily used as a lateral movement technique where the feet come together in the movement but never crossover. There is definitely a time and place for shuffle footwork in everyone’s game. You often see the shuffle pattern used on recovery and at times when moving to the ball when the ball is only a step or two away. When wide in the court, you’ll see the crossover used as the first step or two on recovery. Players will typically start their recovery movement with crossover footwork then transition into shuffle footwork as the ball gets close to the opponent and as the player gets closer to the recovery destination. Using this combination of footwork patterns together enables you to cover ground better initially with the crossover and shuffling allows you to neutralize your body momentum as you continue to move and flow seamlessly into preparation for the next ball. 

Shuffling naturally limits body momentum so it is only practical for moving shorter distances. Too many players use shuffle footwork in situations where they should be working with crossover footwork. For instance, from a wide position in the court, they try to shuffle the whole way back on recovery, which is too slow to be effective. When traveling to the ball, the only time you would use a shuffle maneuver is when the ball is within a step or 2 from you. 

http://www.tennisplayer.net/members/strokearchive/pro_woman/kim_clijsters/kc_forehand/kc_fh_inside_out/kc_fh_inside_out.html?KCFHInsideOutLegActionCourtLevelSide.mov
http://www.tennisplayer.net/members/strokearchive/pro_woman/svetlana_kuznetsova/sk_approach_and_volley/sk_forehand_approach/sk_forehand_approach.html?SKFHApproachBHVBHVSide.mov
http://www.tennisplayer.net/members/strokearchive/pro_woman/svetlana_kuznetsova/sk_forehand/sk_fh_moves_back/sk_fh_moves_back.html?SKFHMovesBackRear1.mov
forward shuffle and crossover

http://www.tennisplayer.net/members/strokearchive/pro_men/rogerfederer/rogerfederer_forehand/rogerfederer_fh_short/rogerfederer_fh_short.html?FedererFHShortRear2.mov
Cross-behind
The cross-behind pattern involves the opposite foot crossing behind the foot nearest to the direction of movement.  Though it is not as commonly used as the crossover pattern, the cross-behind step is a very versatile technique used in more situations than you might think. This technique enables a player to maintain sideways alignment of the body through the stroke like you’ll see on a slice one handed backhand approach shot. It is also used when moving back to cover deep balls and on the runaround forehand to move one step laterally, to quickly position and simultaneously load the body weight for the stroke.

http://www.tennisplayer.net/members/strokearchive/pro_men/rafael_nadal/rn_forehand/rn_fh_inside_out/rn_fh_inside_out.html?RNFHInsideOutFront4.mov
http://www.tennisplayer.net/members/strokearchive/pro_men/rafael_nadal/rn_forehand/rn_fh_inside_out/rn_fh_inside_out.html?RNFHInsideOutRear3.mov
http://www.tennisplayer.net/members/strokearchive/pro_men/rogerfederer/approach_and_volley/Backhand%20Approach/backhand_approach.html?FedererBHApproachSliceBHVCourtLevelSide.mov
bhd volley

http://www.tennisplayer.net/members/strokearchive/pro_woman/amelie_mauresmo/am_approach_and_volley/backhand_approach/backhand_approach.html?AMBHApproachBHVCourtLevelFront.mov
http://www.tennisplayer.net/members/strokearchive/pro_men/petesampras/ps_approach_and_volley/backhand_approach/backhand_approach.html?PSBHRetSlice2ndSDeuceBHVFHVFront.mov
Kick Step
A kick step is a forward variation of the shuffle pattern and at times, a forward variation of the cross-behind step.  It is called a kick step because the backfoot comes forward to the back of the heel of the front foot, making it look like the back foot is kicking the front foot forward. In the cross-behind variation of the kick step, the shin of the rear leg often collides into the backside of the calf of the front leg, kicking the front leg forward. The kick step is an effective maneuver on both the forehand and backhand side, to move one stride forward to hit a shorter ball in a neutral hitting stance.

http://www.tennisplayer.net/members/strokearchive/modern_legends/ivanlendl/lendl_fh/lendl_fh.html?LendlFHFront4.mov
http://www.tennisplayer.net/members/strokearchive/pro_woman/svetlana_kuznetsova/sk_forehand/sk_fh_short/sk_fh_short.html?SKFHShortSide4.mov
http://www.tennisplayer.net/members/strokearchive/pro_men/andreagassi/aa_forehand/aa_fh_leg_action/aa_fh_leg_action.html?AAFHLegActionCenterRear3.mov
lateral kick step

http://www.tennisplayer.net/members/strokearchive/high_speed/High_Speed.html?AndyRoddickForehand.mov
Adjustment Steps
When watching the top players, the adjustment steps happen so quickly you may not always see them, but on the hard courts you can definitely hear them. The adjustment steps make those chirping squeak noises just prior to setting up the stance to strike the ball. Adjustment steps serve the purpose of slowing down the body’s directional momentum and arrange the feet into an optimal hitting stance. What triggers the feet of how to set up for the stroke is a natural process involving a relationship between the hands and the feet. Essentially, the feet adjust and set up automatically based on the position of the dominant hand in racket preparation. For example on a right-handed forehand, if the right hand reaches out in front of the body, the right foot will set up beneath it, triggering an open stance. Now, if the right hand goes back behind the body into a deep backswing, the right foot will stay back with the right hand causing the left foot to set up in a closed stance. When the backswing is too large and gets behind your back, the butt of the racket points towards the side fence, sending the wrong message down to the feet, triggering the feet to set up in a less preferable closed stance. When your racket preparation positions the racket in front of your body, the butt of the racket will point in the direction of the net, which sends the correct message to the feet that you need a stance that enables you to create power in that direction. So to set up the optimal stance for every situation your racket should be prepared ahead of your body as you close into position and before you begin your adjustment steps, to allow yourself enough time to set your feet for the shot.

http://www.tennisplayer.net/members/strokearchive/pro_men/lleyton_hewitt/lh_forehand/lh_fh_running/lh_fh_running.html?LHFHRunningRear2.mov
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http://www.tennisplayer.net/members/strokearchive/pro_woman/svetlana_kuznetsova/sk_forehand/sk_fh_short/sk_fh_short.html?SKFHShortRear5.mov
Swing Alignment to the Ball

One of the best drills to teach players how to properly set up and position to strike the ball is called the baseball glove drill. Essentially, the player wears a baseball glove on their dominant hand (glove optional) and practices moving to the ball and catching it. As you feed wide balls to their forehand, the player should have to move out to catch, then recover after each ball. You want to encourage them to extend their arm and glove out as they reach to catch the ball. After the catch, have them toss the ball off to the side to prepare for the next ball. What you’ll immediately notice is how well the player seems to establish the right distance from the ball. In addition, the corresponding foot (right foot for right-handers) naturally sets up into an open stance, which depending on the situation would give them the option of driving forward into a neutral stance. Once the player has completed about 20 reps of the exercise have them remove the glove and repeat the drill with their racket in hand. In this progression of the exercise the player won’t be striking the ball just yet. The challenge is to extend the arm and position the racket so the ball bounces over the butt end of the racket. This teaches them the optimal alignment for producing maximum leverage in the stroke by positioning the butt end of the racket more in line with the incoming ball and below the height of contact in the backswing. After several reps, finish the exercise by allowing the player to experience the feel of striking the ball from this alignment. For many players who have the habit of setting up too far away from the ball, it may take some time for them to adjust their swing to the optimal position and alignment. In time, they will see an improvement in power and control as a result of better leverage.

http://www.tennisplayer.net/members/strokearchive/pro_men/andreagassi/aa_forehand/aa_fh_running/aa_fh_running.html?AAFHRunningSide2.mov
Hitting Stances
Fully Closed Stance

When the front foot points in the direction of the side fence with the feet spread apart  and aligned parallel to the baseline, it is considered a closed stance. One-handed backhands can be executed effectively from the closed stance because very little core rotation is required to power the stroke. However, there are many problems associated with the closed stance as it relates to the forehand and two-handed backhands, one being that it restricts core rotation required to power those strokes. In addition, especially out wide in the court, you need to be present a “triple threat” in the mind of the opponent, capable of striking crosscourt, to the middle or down the line with equal control and power. A fully closed stance limits a player’s shot options making shot selection more predictable under pressure as balance, control and power are compromised by the stance. And worse yet, because of the high degree of torque and twisting the body must endure, the potential for repetitive injury in the lower body increases dramatically. From stress fractures of the feet, to strained tendons in the ankles, torn ligaments in the knees, even many lower back injuries can be attributed to the stress associated with the habits of repetitively hitting from a fully closed stance. While top players still occasionally get caught hitting from a fully closed stance, it is not a preferred situation for them. To break the habit of hitting from the closed stance, you must make changes in your racket preparation to ensure the dominant hand is leading ahead of your body as your feet begin the adjustment steps and you’ll find yourself in an open stance rather than closed.

http://www.tennisplayer.net/members/strokearchive/high_speed/High_Speed.html?AndreAgassiTwoHandedBackhand.mov
http://www.tennisplayer.net/members/strokearchive/pro_woman/martina_hingis/mh_backhand/mh_bh_wide/mh_bh_wide.html?MHBHWideClosedStanceRear.mov
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http://www.tennisplayer.net/members/strokearchive/pro_men/andreagassi/aa_backhand/aa_bh_running/aa_bh_running.html?AABHRunningClosedStanceFront2.mov
Neutral Stance
When the stance is perpendicular to the baseline and the front foot points towards the net, it is called a neutral stance. When you have time to set up, the optimal choice is to set up the back foot into the open stance then drive forward into a neutral stance. It is considered the ideal hitting stance for situations when time provides the opportunity to step forward to hit. The weight transfer in a neutral stance starts on the back foot and as the swing starts forward, the weight drives to the front foot before contact. When performed optimally, the weight transfer generates a pivoting turn of the core body to help power the stroke. It is very important to maintain your athletic foundation to manage and contain the weight transfer within the stance.

http://www.tennisplayer.net/members/strokearchive/pro_woman/svetlana_kuznetsova/sk_forehand/sk_fh_wide/sk_fh_wide.html?SKFHWideNeutralStanceSide2.mov
http://www.tennisplayer.net/members/strokearchive/pro_woman/amelie_mauresmo/am_forehand/am_fh_center/am_fh_center.html?AMFHCenterNeutralStanceSide3.mov
Open Stance
When the feet are aligned parallel to the baseline similar to a traditional split step, it is called the open stance. In situations where you are under pressure with very little time to set up, the open stance is your best option. Being able to effectively execute from the open stance on both the forehand and backhand sides is a required element in today’s fast paced game. We use the open stance in situations where time to set up is very limited like on returns, also when pushed very wide in the court. For many players, the open stance is their preferred stance even when there is time to step forward into the neutral. To hit the open stance effectively, you have to load the body weight on the foot closest to the ball and avoid transferring your body weight towards the other foot. Just learn to hold steady with your body weight remaining on the foot nearest to the ball or create the neutral stance on the finish.

http://www.tennisplayer.net/members/strokearchive/pro_woman/martina_hingis/mh_forehand/mh_fh_wide/mh_fh_wide.html?MHFHWideDowntheLineCourtLevelFront.mov
http://www.tennisplayer.net/members/strokearchive/pro_woman/amelie_mauresmo/am_backhand/am_bh_wide/am_bh_wide.html?AMBHWideOpenStanceCourtLevelFront.mov
Understanding the Open and Neutral Stance

To better understand when to use the open stance consider the following analogy. If a baseball batter had to stand outside the batter’s box, then enter the box once the pitcher started his forward motion, the batter would enter the batter’s box first with the back foot, which is an open stance. When time permits, the batter will drive his weight forward on to the front foot within the box, which is a neutral stance. In situations when the pitch was coming so fast that he didn’t have time to step into it, he would have to resort to hitting from the open stance. The same scenario applies to tennis. 
Loading Up
The concept of loading up refers to not just creating the right stance for a situation but to position the core body weight down properly in the stance. In an open stance, you want to be low in your athletic foundation and load the body weight over the foot nearest to the ball so that the heel of that foot naturally elevates slightly off the ground. In a neutral stance, your want your athletic foundation and body weight loaded into the back foot prepared to transfer forward into the stroke.

Stay tuned for part IV where you’ll learn about hitting on the move, the running open stance, the reverse neutral stance, braking techniques and all you need to know for quicker recovery.
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