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Chapter 1: Introduction
The Audience

This Guide is targeted at the serious golfer -gibiéer who wants to improve his or her
game and has invested time and energy in a metilathd organized process of
improvement, and is prepared to do more.

Serious golfers can include beginners. Golf igfecdlt game to start playing.
Typically, beginners’ swings lack power and thd gaks nowhere, or the swings are
mighty but technically flawed and the ball goesrgwdere but down the fairway.

While many beginners visit the driving range eithecasionally or on a regular basis,
serious beginners have gone further. They havegbty bought a golf book or two
dealing with grip, stance, posture and other detdlost golf books provide few clues
about the theory and dynamics of the swing.

Serious beginners have also probably tried a sefilessons from a professional golfer.
Like the authors of typical golf books, golf prodemals deal with the grip, stance,
posture and other details. Once these are addrebsg try to get the beginner to start
hitting the ball, and then they try to correct esro

The problem with standard instructional approa¢hesugh books and golf professionals
is that they try to get the beginner up and goiaigldy, so the focus is on a few basics.
What gets missed is the basic theory of the switNghout the theory of the swing,
beginners do not have a foundation to rely on wthey are on their own (which amounts
to most of the time) whether at the golf courséherdriving range.

The problem lies not with the golf professionafgyt are just trying to satisfy their client.
Nor does it lie with the client; most are in a ljuho get instant success, are satisfied with
whatever help they get, and do not realize the fiered structured, long-term approach.
If blame needs to be assigned, blame the golf swihig complicated, with six basic
movements occurring within a fraction of a second mvolving muscles all over the
body.

To summarize, this Guide is for the serious begirnene who has read the standard golf
books and taken some lessons and is probably slsshticted to the game of golf, but is
looking for a more fundamental understanding ofgb# swing, and has the patience to
work through the underlying theory of the golf sgin

The Guide is also targeted at serious advanceegayho have played a lot and have
perhaps played well and who are looking for mdrae theory of the swing — the subject
of this Guide - is not readily found in conventibgalf books. An understanding of the
theory and dynamics of the swing may help to coBenaextra yards out of anyone’s
swing. The exercises should also help.




What is included

Golf consists of a number of elements. The fullhgas important. So too is putting.
There are a myriad shots requiring less than aswilhg (three-quarter and half wedges,
chipping, pitching, sand play, trouble shots); thase important for a complete game.
Not only is it important to be able to execute shdt is also important to know when to
execute shots, where to aim and how to selecigh¢c¢lub. For the competitive minded
golfer, it is important to know how to play well @ompetition. For all of us, it helps to
manage our game, to keep a good round togethergbteen holes, and to quickly
identify and solve problems that could translagmad round into a bad one. Finally,
fitness has a role too. General fithess helps nefamue and prevent injuries. Fitness
targeted specifically at the golf swing can cresttength and flexibility and lead to
increased power and distance.

This Guide focuses on the full golf swing, anddiss targeted specifically at the golf
swing. These aspects of golf are not more impotten others; they make up only one
part of the fascinating game of golf.

If you are looking for a different perspective tre golf swing and golf exercises, read
on.




Chapter 2: Guide to the (Full) Golf Swing
How the Body Moves

The muscular system moves the body. Skeletal msisck attached to two different
bones by cords of connective tissue called tend@visen a muscle contracts, one bone
stays stationary and forms a fixed point, and thembone moves around the fixed point.

Most skeletal muscles function as part of a leystesn in which rigid rod (a bone)
moves on a fixed point called a fulcrum (a joint)em a force (a muscle contraction) is
applied. With levers, a heavy load can be movet less effort than would otherwise be
necessary. The golf swing consists of six sepanateements, most operating with
lever-like actions.

A specific muscle will pull a body part in only odeection through its contraction. It
cannot push the body part to move in the opposieeiibn. For that movement, another
muscle is necessary. Typically, muscles operapairs. “Agonists” are the prime
movers that provide the main force. “Antagonisigpose the action of the “agonists”.
To illustrate, the biceps on the top of the upper are the “agonists” which contract to
cause a straight arm to bend the arm at the elddw. “triceps” at the back of the upper
arm contract to straighten the bent arm; theylaee'@antagonists”.

The Swing’s Six Movements

Like great wines, the golf swing has been honealutin trial and error over a long period
of time. Techniques and movements that enhanstdniie and accuracy got copied and
passed on to others. Those that didn’t work weseadded. The result is the modern
golf swing. When we choose to think about the modmIf swing, the amount of power
that small players like Mike Weir can generatenmaing. Where does the power come
from?

One goal of the golf swing is to get the club heathove fast — they faster the better.
The modern swing gets the club head moving fastgplying force through six separate
movements. The power in the golf swing comes ftoenfact that there are six
movements operating simultaneously, rather tharosaymovement.

The figure below illustrates the difference betwaesne movement swing, and swing
involving six movements. If the power generategéach movement is approximately
equal, the six movement swing will have five tinmesre power of a one movement
swing.




Six movement swing

One movement swing

Six Movements are Better than One

The six movements in the golf swing are:
cocking and uncocking of the wrists;
rotating the forearms at the elbow;
swinging the arms at the shoulder socket;
moving the shoulder socket;
twisting and untwisting the spine; and
rotating the hips by moving the legs.

For most movements, generating power within thé geing comes from the fast
contraction in the “agonist” muscles causing thevement, plus flexibility in the
“antagonist” muscles opposing the movement. Cotitia speed and flexibility are both

required.

A key to a powerful swing is to perform all moverntsenorrectly, on a synchronized
basis, with power coming from both contraction spethe “agonists” and flexibility in

the “antagonists”.

Let’s look at the individual movements.

Cocking and Uncocking the Wrists

The wrist muscles are connected at one end todhegiin the hands and fingers, and at
the other to the two bones in the forearm, the almdthe radius. Contracting these




muscles enables both hands to function as a lewand the wrist joint, which acts as the
fulcrum and enables the hands to move a load.

The wrist is an interesting joint in that it canveaipward or downward, backward or
forward, and in directions between these.

In your golf swing, you have a lot of choices abihet direction (up, down, forward,
backward, points in between) and extent (a lotldtle) of wrist movement. In golf, it is
primarily the forward-backward movement combinethvé standard grip that will
propel the golf forward.

You can isolate the wrist movement by holding yogint forearm with your left hand.
Then, starting in a neutral position, move yoursivbackward and forward. The muscles
on the outside of the right lower forearm conttagbull the wrist backward. The
muscles on the inside of the lower right forearmtcact to move the wrist forward. The
opposite occurs with the left hand. See thetalig figures for the right hand of a
right-handed golfer.

Start Position Wrist Cockim Backswing  Finish Position

Now let’s put the wrist cock into the golf swingake a normal grip of a golf club.
Address a golf ball. Without rotating your forearrasck your wrists by moving your
lead wrist backward and your trailing wrist forwaahd then try to accelerate the golf
club at a golf ball by moving your leading wristvieard and your trailing wrist
backward. You should be able to hit the ball gaifew yards with just the wrist
movement. This illustrates the power from coclkamgl uncocking the wrists.

The direction of wrist movement is going to be ueficed by how you hold your club.
For example, if a golfer grips his club so thathe see four knuckles (a very strong
grip) on his lead hand and the thumb is on the gidke shaft away from the ball, then
the wrist action that will move the club along ttesired line of flight of the golf ball will
be an up and down action in the lead hand. Ifleeggrips the club so that he can see
four knuckles on the trailing hand (a very wealpyand the thumb is on the ball side of




the shaft, then the wrist action that will move thab along the desired line of flight will
be down and up in the lead hand.

Remember that the goal is to get as much powetthet@lub head in the direction of the
desired flight of the golf ball. This is best aogdished on a consistent basis by gripping
the club with both thumbs more or less on top efghaft (the traditional grip) and
moving the wrists forward and backward (rather thprand down).

To summarize, you should grip the club with bothntibs on top of the shaft. During the
golf swing, you should move your trailing wrist lk@ard in the backswing and then
forward in the downswing. Your lead wrist shoutaifgrward in the backswing and
backward in the downswing. This grip and wristi@tshould get the golf club moving
along the path that you want to hit the ball.

You have choices about the extent of wrist cocke ore you cock your wrists, the
more distance you will get, and the greater thelilood of a mis-hit. Following the
philosophy of Arnold Palmer, you will be better @ffing to cock your wrists fully to
take advantage of the potential power, and using goactice time to perfect your timing
and reduce the mis-hits.

Rotating the Forearms at the Elbow

The arm can bend or straighten at elbow. The farezn also rotate clockwise and
anticlockwise at the elbow

We shall discuss bending and straightening thesarime elbow at the end of this section.
The more important movement is the rotation offtrearms clockwise and
anticlockwise at the elbow.

The rotational movement is caused by muscles heaiop of the forearm. They attach
to the bone in the upper arm (the humerus) anketdvto bones (ulna and radius) in the
forearm. They operate “across” the arm, thereloyathg the rotation.

For example, the pronator teres muscle attachestfe inside of the lower humerus to
the outside bone in forearm (the radius) and renssa the front of the forearm. Its
contraction causes the forearm to rotate inwarcitdihe body. The supinator muscle
attaches from the outside of the lower humerukenupper arm to the inside bone in the
forearm (the ulna) and runs across the back ofdtearm. Its contraction causes the
forearm to rotate outward away from the body.

You can observe the clockwise and anticlockwisetiat if you hold your upper arm
stationary with one hand, and then rotate the fare&ee the pictures below for the right
hand of a right-handed golfer.




Start Position ForearnoRin Backswing Finish Position

Grip a golf club, hold it in front of you, and r¢gathe right and left forearms clockwise
and then anticlockwise for a right-hander, andajgosite for a left-hander. You should
observe considerable movement of the club facehidihe golf swing, this rotation can
add considerable power to the swing when the galieties a fast rotation.

Note that this rotation is separate and indepenfdemt cocking and uncocking the
wrists. The difference is illustrated in the pretsi below of the right-hand of a right-
handed golfer. You can also understand this ifgmapi a golf club, hold it in front of
you, rotate your forearms clockwise (assumingyhtrhand player) without cocking your
wrists, and then cock your wrists. Note the addél movement of the golf club.




Forearm Roll Without Wrist Cock Forearm Roll With Wrist Cock

Golf analysts in books, videos or television onamtan discuss the trailing elbow. They
usually make the point that the elbow should bateai toward the ground at the top of
the backswing, and not pointed either backwardpovard. An elbow pointed either
backward or upward at the top of the backswingazarse the club head to go from
outside the line of flight prior to hitting the hab inside the line of flight after contact.
The result will be a ball flight that starts lefttbe target for a right hander, or right of the
target for a left hander. Depending on the angte@club face at impact, the ball may
slice, go straight offline either left or right, book. Most results are not desirable.

The direction the elbow points is determined byrtitation of the upper arm in the
shoulder socket. For the right handed golferpif fold your right arm out in front of
you parallel to the ground and rotate your upper elockwise as far as it will go within
the shoulder socket, your elbow will point downot&te your upper arm
counterclockwise, and your elbow will point outytmur right.

It is technically possible but mentally difficuti totate the right upper arm clockwise
within the shoulder socket and rotate the righ¢®&m counterclockwise. The mental
difficulty comes because in our daily lives, thex@o reason why we would ever rotate
the upper arm in one direction and the forearnhéndther. We are simply out of
practice and our brains do not know how to perftiim action automatically. If we
rotate our right forearm clockwise, we typicallyate the upper arm clockwise at the
same time. In short, for most people, the propgtion of the forearm in the backswing
has the additional benefit of ensuring rotatiothaf upper arm within the shoulder
socket, with the ultimate result of ensuring thepgar position of the trailing elbow at the
top of the backswing.




Golf analysts occasionally talk about the directidithe clubface at the top of the
backswing in a good golf swing. The possibiliz#s open, square and closed. The
definitions of “open”, “square” and “closed” genllyaseem imprecise, but are directly
related to the extent of forearm rotation. A lbtlmckwise forearm rotation (for a right
hander) can be associated with an “open” club fard,minimal rotation or counter

clockwise rotation associated with a “closed” clabe.

A lot of clockwise rotation of forearms at the aelbm the backswing of a right-handed
golfer should translate into more club head speethe downswing. To the extent that
the club head makes solid contact with the bal,should translate into more distance.
The challenge for the player who rotates the foneatot at the elbow in the backswing

is to ensure that the reverse rotation occursdrdthwnswing, so that the club is square to
the line of flight at impact. As golfers, we hast@ices as to accuracy and control versus
distance. This Guide supports the view that tksamild be a lot of rotation at the

forearm to generate power in the swing and thatlhe should look to be “open” at the
top of the backswing. The golfer’s challenge isstarn to reverse this rotation in the
downswing so that the club is square to the linBigtit at impact.

What about bending and straightening the lead atimeaelbow? The modern golf swing
typically involves keeping the lead arm straight.theory, bending the lead arm offers
the potential to add another movement to the gualig, to invoke another set of
muscles, and ultimately to increase distance. s¥etessful modern golfers do not bend
the lead elbow. Itis a technique that has evolugtbf the game, presumably because it
does not work; the loss of accuracy and controbisworth the additional distance. The
conclusion is: keep the lead elbow straight.

The bending and straightening of the lead armeethow is caused primarily by
muscles in the upper arm. These muscles attatie topper part of the bone in the upper
arm (the humerus) and to the upper part of theltoves in the forearm (the ulna and
radius). Contracting the bicep on the top of u@grar causes the arm to bend at the
elbow. Contracting the tricep on the back of thpar arm causes the arm to straighten.
To keep the lead arm straight, maintain the cotitmaof the tricep muscles in the back
of the lead upper arm from the start of the swingl after impact.

As an exercise note, it does not require a greatafanuscular effort in the triceps of the
lead arm to keep it straight till after impact, agnificant muscular effort in the lead-
arm’s biceps is unnecessary.

Swinging the Arms at the Shoulder Socket

The shoulder socket lies within a large bone caledscapula. The humerus — the bone
in the upper arm — fits into the shoulder sockéte shoulder socket allows the arm to
move through a wide range of motion. The deltogdewscles are attached to the
scapula and to the humerus at the front (antemaddle and back (posterior).
Collectively, they hold the upper arm in the sheulsocket and control its movement.




The shoulder is a “ball and socket” joint, allowiagvide range of motion in the upper
arms within the shoulder socket.

By contracting, the deltoideus muscles allow tha o move upward and downward,
forward and backward, left and right. It is theftland right” movement that imparts
distance in the golf swing in them. The “up andvddmovement will not propel the
club in the desired direction, and consequentlysdux contribute to distance.

In the backswing, the anterior or front deltoidhe lead arm contracts or shortens itself
to move the lead upper arm toward the body’s cdimee In the process, it causes the
posterior deltoid to stretch. In the downswing #tretched posterior deltoid contracts to
pull the lead upper arm into the impact. This@ttauses the “left and right” movement
in the upper arm that leads to distance.

The “left and right” movement should be at the séevel. A movement consisting of
different levels (say, upper left to lower righg)not efficient, since the “up and down”
components complicate the swing and do not addraist

To get a sense of the power from the “left andtfighovement of the upper arms in the
shoulder socket, grip a golf club, hold it in frarityou with both arms straight, keep your
shoulders pointing forward without rotation or athgovement, and move the club in the
direction of a backswing as far as you can. Kempryead arm straight during the
backswing; the trailing arm must bend at the elo®@®on’t rotate forearms or cock wrists.
Note that the club head travels a considerablamiist based on the movement of the
upper arms in the shoulder socket.

Now move the club as in a downswing. Keep youd laam straight until the
approximate point of impact. Note that after fént, the trailing arm will straighten
and the lead arm will need to bend. Note the dewnrg power coming only from the
movement of the upper arms within the shoulderesbck

Explore the range of motion in the movement ofupper arms within the shoulder
socket by standing against a wall with both shaultdades touching the wall. While
keeping your shoulder blades in contact with th#,\pat your lead arm straight out in
front, move it as you would in a backswing, andenmdw far you can move your arm.
Progressively lower your starting position from gluer level. You will find your range
of motion declining as your start position movesdo, because your body, particularly
your chest, gets in the way. Note the limited mofmotion in the upper lead arm with a
low starting position, compared with the range ofion with a higher starting position.
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Limited Range of Motion with a Low Starting Positoin Lead Arm

Larger Range of Motion with a Higher Starting Posin in the Lead Arm

Lay on the ground a golf club which points to ay&dr Place a golf ball on the ground
beside the golf club. Grip your golf club. Addsdke golf ball so that your feet and
shoulders are lined up toward your target. Assarpesture that allows for a full range
of motion of the arms in the shoulder socket. Kakpther “movements” (wrists,
forearms, torso, shoulder socket, hips) inactiZgperiment with your arm movements in
the shoulder socket by initiating the full rangepossible backswings and related
downswings. Notice the direction of the club heathe backswing relative to the club
you have placed on the ground. Your shoulder rmevet allows a wide range possible
club head paths in the backswing and downswing.

Some backswing paths may start “outside” the clkeddhon the ground and end up with
downswing paths “inside” the club head on the gcbu®ther backswing paths may start
“‘inside” and end up with downswing paths that aretSide”. These swings do not result
from a pure “left and right” movement (for a righénded golfer) in a constant plane.
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They entail some degree of changing height dutiegstving (i.e. going “up and down”
or “down and up”, in addition to “left and right”)As noted before, changing height in
the arm elevation within the shoulder socket (ting”“and “down” movements) does not
add distance and complicates the swing. You shstulee for backswing and
downswing paths that follow the line of club yowaalaced on the ground.
Specifically, you are looking for a pure “left” afidght” movement of the upper arms in
the shoulder socket.

Conventional golf instruction typically includesiscussion of posture when addressing
the ball. It emphasizes the need to bend the ktessick the butt out, and to have the
spine tilting forward at the waist. A good golfiagy requires that the spine tilt forward at
the waist, because tilting forward allows the upg®ens to be higher relative to the spine,
and therefore away from, and therefore free ofpibiy (chest, stomach, etc.) during
their movement within the shoulder socket.

Moving the Shoulder Socket

The scapula and clavicle is a bone structure whadtis the shoulder socket. They are
held in place by muscles that attach to bonesarbtddy’s core. These muscles allow
one to move the shoulder socket up and down (ashrug), and forward and backward,
and points in between.

One can raise and lower the scapula and claviakethiss “up and down” motion does not
add distance in the golf swing.

Moving the shoulder socket can add distance tgdtieswing. The distance comes from
moving the scapula and clavicle in the lead shautda forward direction in the
backswing, and from moving this bone structure bacl in the downswing.

The forward movement in the backswing comes byragtihg the serratus anterior and
the pectoralis minor, which attaches the scaputhdaibs. The backward movement in
the downswing comes by contracting the trapezihs;hvattaches the scapula and the
various vertebrae in the upper part of the spind,tae rhomboids, which attach the
scapula to vertebrae in the middle of the spine.

To get a sense of the potential effects of thisenwent, sit in a chair with a low back that
does not impede the movement of your shoulder, ilmime all joints but the shoulder
socket, and move the shoulder socket forward ankivierd. You will notice that you

can move your shoulder socket forward by abougtirehes, and backward by the same
amount. This six inch movement can contributedegr in the downswing. The extent
of the movement is illustrated in the following fpies, with the ear as a reference point.
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Range of Motion of the Shoulder Socket

Socket Start Position Socket Forward Socket Backward

The forward movement of the shoulder socket inbthekswing is important because it
allows a fuller range of motion of the lead uppen @ the shoulder socket. In the
previous section, it was noted that the body aresttban impede the range of motion of
the upper arm in the shoulder socket. Moving timi&ler socket forward creates more
room for the upper arm to clear of the chest ammeupody and enables a wider range of
motion for this arm

For many golfers, the movement of the lead showddeket forward toward the chest
occurs unconsciously in the backswing while théggas moving the lead arm toward a
full backswing. What is missing sometimes is &dnld rapid movement of the lead
shoulder from the forward position to the backwaadition on the downswing. This
reduces the power of the swing and ultimately tst&adce. The rhomboid and middle
trapezius muscles should contract to pull the dedpackward. Test to see whether you
move the shoulder socket from a forward positioa tackward position during the
downswing, by noting whether your rhomboids anddi@drapezius muscles are
contracted in your finish position.

In the golf swing, the contraction of these museslesuld lead to a lower follow through
and lower ball flight than would otherwise occur.

Watch the practice and ball striking swings of pesional golfers, particularly on short
iron shots. The follow-through actions are vemnyland typically look as if the
professionals are purposely focusing on movingsttaula backward.

As a golfer, you have choices regarding the rarigeation to apply by swinging the
arms within the shoulder socket and by moving tieugder socket. When you look at
the swings of the top players, look at the relaiop between their upper arms and their
chins. The top players generally get their armrg ese to their chins. You can try to
take the maximum range of motion that your body alibw, or you can choose a more
limited range. The former translates into moréagise, the latter perhaps into more
control. Because the arms and shoulders applya f[mower to the golf swing, and
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because they are relatively simple movements withergolf swing, it makes sense to
maximize the range of motion.

Twisting and Untwisting the Spine

The spinal twist occurs because of the cumulatifexeof a little twisting between each
of the vertebrae in the spine, starting at thedmotr lumbar vertebrae right up to the top.

Expert studies of the golf swing have noted thay@is who hit the ball the farthest
frequently do so because of greater “spinal twi€¥he way to look at the golf swing is a
coiling up of the spine on the backswing, followsda fast uncoiling of the spine on the
downswing.

To understand the spinal twist, sit on a benchhairan front of a mirror, rest a club on
your shoulders and hold it in place with your twamts, and gently try to rotate your
shoulders. Keep the club parallel to the grounensure that you are rotating your
shoulders. Sitting in a chair ensures that yops lare stationary so that any rotation
occurs in the spine between the hips and the samildrhe rotation of the club that you
see in the mirror demonstrates the spinal twiste pictures below illustrate the spinal
twist.

Twisting Around the Spinal Column

Start Position TwRight Twist Left

The spinal twist occurs because muscles contidost muscles in the back and
abdomen go up and down vertically, and do not dmunti to the spinal twist. Some
muscles in the abdomen and back are horizontalthes#® are the ones that cause the
spinal twist. Rotate the club back and forth te $gou can feel the muscles that cause
the spinal twist.

The “spinal twist” is different from a “spinal tilt A “spinal tilt” is an action of the spine
which causes the club to move up and down, an@$atoff the horizontal plane. The
“spinal tilt” occurs through the contraction of naless on your sides. You don’t want to
be contracting these muscles in the golf swingeseEhmuscles add little in terms of
power. Furthermore, contracting these musclestmedyad for the health of your back;
there is some evidence that lateral bending o§giree combined with spinal rotation can
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apply significant forces on your lower spine, anarenforce than would occur with just
the rotation.

Start Position Spinal Tilt: Club is off Horizoat Plane

To get a sense of the impact the spinal twist @ hwithin the golf swing, remain
seated in front of the mirror, grip the club as yeauld in a golf swing, hold it out in
front of you, ensure that your shoulders and aengain stationary, twist the spine, and
observe the range of motion in the club head frieenspinal twist. While you are at it,
note that when you tilt your spine, the motionhe tlirection you would want a ball to go
would be negligible.

Remember the brief discussion of swing postureekrent, butt sticking out, spine tilted
forward from the hips, the importance of this poestor the arms and shoulder
movements. Because the spinal twist occurs wétsfiine bent forward at the hips, the
shoulders do not remain parallel to the ground withe swing, even though the spine is
twisting. In the backswing, the trailing shouldel be higher than the lead shoulder
because the spine is bent forward. When you lbskmeone else’s swing, or observe
videos of your own swing, you need to look clogelgliscern whether there is a tilting
the spine or a twisting of it.

Start Position Spinal Tswi Spinal Twist Bending
Faw At Hips

One way to tell whether you are twisting or tiltipgur spine within your golf swing is to
do a few spinal twists in a seated position, aeaidy the feeling: what areas of your
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back and sides are stretched, etc? Then, whemsgia golf club, swing it in a way that
generates the same sensations.

What range of motion should you apply in this moeat? The first consideration
should be your health; you certainly do not warihjare your back by overdoing the
spinal twist. However, there is much you can dmtwease your ability to twist your
spine and otherwise protect spinal health. Seelthpter on golf exercises for more
information. Health considerations aside, moraaipiwist translates into more distance,
and perhaps less control and accuracy. Howeveause the spinal twist can be a
relatively simple motion controlled by large muscie the abdomen and back with
relatively few opportunities for mistake, the cah@nd accuracy lost with a large range
of motion are not large.

How do you know whether you are getting your maximmange of motion? It helps to
know what muscles are involved, to recognize tmsaon of contracting the relevant
muscles, and to use these sensations to guidetbh&ixgng. Primary muscles that twist
and untwist the lower spine are the internal artdreal obliques, and the quadratus
lumborum.

The external obliques are attached to the uppsratithe one end and various
bones in the lower abdomen, including the pubissigrand the ilium (anterior
crest). To rotate the lower spine rotate clockwisatract the external obliques
on the left side. This shortens the distance batvile left ribs and the lower
abdomen, contributing to clockwise rotation.

The internal obliques are attached to the lowes aibd linea alba at one end and
the lumbar fascia and ilium (iliac crest). Toatetthe lower spine clockwise,
contract the right lateral oblique. This pulls tight rib toward the right hip,
further contributing to the clockwise rotation.

The quadratus lumborum attaches the iliac cretsteapper lumbar vertebrae and
the last rib. To rotate the lower spine clockwsmtract the right quadratus
lumborum to shorten the distance between the riglet the back and the right
hip. This contributes further to the clockwiseatain.

If you want to develop a sense of the muscles regin rotation of the spine, try
rotating your spine clockwise, hold your positioxddry to rotate further, and then feel
the muscles that are being used. If you do a nuwi®tations, you will eventually
fatigue your muscles. Note where you feel the neufatigue, because this will tell you
which muscles you are using.

You can work on your spinal twist away from thefgmurse. Simply sit in a chair,

rotate clockwise and counter clockwise, and comaémbn the contraction of the three
major muscles involved. Then, insert this muselaraness into your golf swing.
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Take your backswing and hold your position at tpedf the swing. You should feel the
contraction of the lead external oblique, the itmgiinternal oblique, and the trailing
guadratus lumborum. If you don't feel the conti@tiof all three muscles, you may not
be turning to your maximum potential. Now takdawsdownswing. Concentrate on the
contraction of the trailing external oblique, teading internal oblique, and the leading
guadratus lumborum.

As a final note, the spinal twist is a potentialm® of power in the golf swing. The long
hitters are obviously tapping into this sourceydt are not a long hitter, ask yourself
whether you are using the twisting muscles in ygnif swing.

Rotating the Hips

The hips are part of a solid structure that inctuthe sacrum, the ilium and iliac crest.
This upper part of this structure provides the daséhe spinal column. The structure
provides the socket joint for the upper leg (femuemur has ball-shaped end which fits
into the femur. Because of the ball and sockeit joihe femur can move in a variety of
directions — forward, backward, sideways. In additit can rotate a bit, allowing the
femur to turn outward or inward.

Golfers frequently talk about hips, but the legtedmine what the hips do. The legs
drive the hip rotation. The movement of the hippehds directly on the legs and how
they are positioned and used through the swing.

One way to get a sense of the role of the hip®ur golf swing is to immobilize them,
and then to try to hit golf balls. Immobilize yduips by sitting in a chair while trying to
hit golf balls. Alternatively, place your butt agst the back of a chair, and hit golf balls.
You should be able to feel what is happening withinhips, by noting where the chair
contacts your butt during the golf swing.

The legs contribute power to the swing in two wayhey trigger rotation of the hips,
and they move laterally in the direction that tlodf gall will be struck. Because one’s
feet stay in one place during the golf swing, tbepe for lateral movement is several
inches. The lateral movement inevitably includescvement of the head forward.
Several inches of lateral movement in a downswhag fkasts a few tenths of a second is
not going to have a significant impact on distan€er the most part, the legs and hips
contribute power to the swing by causing rotatibthe hips.

What are the elements of the hip rotation? Trad#l instruction states that the line
across the pelvic bones in the hip should be @dtallthe direction of the golf shot.

In the backswing, the key point to note is thatttiding leg that supports the hip should
remain in the same place. In the backswing, tiértg leg remains fixed. The trailing

knee is bent at the start of the swing and stegtswhy to the top of the backswing. The
pictures below illustrate the point. The trailikgee should be pointing perpendicular to
the intended direction of the ball or perhaps tatae ball, but not backward and away
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from the ball. Weight in the trailing leg is oretinstep toward the toe. The hips rotate
slightly, despite the fact that the trailing legedanot move. The slight rotation occurs
because the upper leg (femur) rotates slightlyéltip socket.

Trailing Leg Does Not Move

Start Position Top of Backswing

In the downswing, the calf and foot muscles conti@ausing the toe to move downward
and ultimately a “push” off the toe. The net réssib longer trailing leg, which
effectively pushes the swing both forward and dsitree rotation of the hips.

In the backswing, many players rotate the hip®Wilhg the rotation of the torso; this is
not correct. If the trailing hip moves backwardhe backswing, it will do so because the
trailing leg is turning away from the ball. Whdnsthappens, the trailing leg is not in a
position to apply power in the downswing.

Any rotation of the hips in the backswing occumniractions of the leading leg.
Increasing the bend of the knee in the lead legnaowing the knee slightly toward the
trailing knee are the elements that create rotatidme movement does not have to be
large. One can generate considerable power thrawsghall rotation.

When you watch the top players swing, check th&ipasof the trailing leg at the top of
their backswings. In all cases, it remains beudtfa®d in the position at the start of the
swing. It does not rotate backward. Consequeitilyin a position to drive the rotation
in the downswing.

In the downswing, two actions occur at the same tifihe lead leg straightens, due to
contraction of the thigh muscle. For the right-deah golfer, this will cause the left hip to
rotate in a counter-clockwise direction. This moeat “pulls” the rotation. In addition,
the contraction of the muscles in the calf and @fdhe trailing leg causes the toe to
point down. This movement effectively lengthens ttailing leg from the original
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position. This movement “pushes” the rotation.ti#d time of impact, the hips rotate
past the initial start position. Momentum in th@whswing will cause the hips to
continue to rotate to the follow-through positiohigh is more or less perpendicular to
the direction one wants to hit the ball. In aduofifimomentum moves the hips forward to
a position substantially over the leading foot.

The diagram below illustrates the various hip posg. The lines represent an imaginary
line across the golfer’s two hip joints, as se@mfia top view.

< °

Backswing

Follow-Through

Hip Positions Throughout the Swing: Top View

The schematic illustrates the following pointsrsEiin the backswing and the
downswing up to the impact position, the hips stéiin the circle. During this period,
the golfer’s feet are planted on the ground ancetigelittle scope for the hips to go
outside the circle. This illustrates that the basovement is rotation, specifically (for
the right-handed golfer) clockwise rotation in tieckswing and counter clockwise
rotation in the downswing.

Second, the trailing hip does not move in the baoks. This is because trailing knee
must be bent at both the address and the top dftlieswing, with the weight on the toe.
The trailing leg will contribute to the rotation pyshing forward on the downswing. A
strong push forward requires a bent knee and weigltlhe toe at address and at the top
of the backswing. Keeping the trailing hip frontattng when the upper torso is rotating
away from the ball is difficult for most golfers.

The top players almost invariably keep the trailimge bent throughout the backswing,
creating the appearance that the downswing starts & stable, powerful position.
Poorer players typically straighten the trailinge&nn the backswing. They do so
because they are trying to get shoulder rotatioouiijh a combination of hip rotation and
spinal twist. The result is they usually have peats getting a push off the trailing leg to
drive the rotation in the downswing. They losdahse and accuracy.
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Third, with the trailing hip relatively fixed in ¢hbackswing through the bent trailing leg,
the rotation of the lead hip must come at a mininftom increasing the forward bend in
the lead knee, causing the lead hip to move towedball. In the extreme, the forward
bend could be such that the lead heel comes offritnend. More rotation could come
from moving the lead knee toward the trailing kn@&is would move the weight on the
lead foot from the toe toward the instep.

Fourth, the hip rotation is driven by the legs.c8ese the legs contain the body’s most
powerful muscles, one can generate significant p@wven with minimal rotation in the
backswing. One takes advantage of the fact tleaittipact position is past the start
position. The power in the downswing comes throtinghsimultaneous action of
straightening the lead leg by contracting the nmessei the thigh (thereby pulling the lead
hip into its rotation), and extending the toe ia thailing leg by contracting the muscles
in the calf and foot, thereby pushing the rotation.

Fifth, the end position is largely irrelevant, nbe ball has already been struck.
Because the end position is irrelevant, the lindédiagram is dotted. Nevertheless, the
end position of the swing should see the hips tatie direction the ball travels. If
sufficient power has been generated through thegwiips will be aligned on top of the
lead leg, which will be carrying almost all the fgols weight.

What about the stance? It is the foundation ofthimg — the base upon which all other
movements work.

In the interests of consistency, line up the t@ea slub placed along them would aim
(more or less) at the target. In golf, it is imjamit to have a consistent result. This is
more likely to come from consistent practicesth# toes are lined up left or right of the
target, then it will be difficult to be consistantthe amount they are aimed to the left or
right of the target.

The trailing foot should be perpendicular to theediiion one is trying to hit the ball. The
trailing foot provides power to the rotation in tti@wnswing. The power comes from
pushing off the trailing toe and instep. If thailing foot is pointed backwards (see red),
this push is not applied efficiently in the directione wants to hit the ball.

As a drill, try pointing the trailing foot towarti¢ golf ball. This position will limit the
rotation of the hips in the backswing, and fadiétthe push from the trailing foot in the
downswing.

Options for the lead foot position range from paneular to the direction one wants to
hit the ball, to the toe pointed slightly outwatal the toe pointed significantly outward.
(See following diagram) Pointing the toe outwadilitates the rotation in the
downswing. However, the additional rotation coratthe expense of consistent
alignment. At address, the easiest way for camsigwinging is to have the shoulders
aligned parallel to the direction one wants talhét ball. In other words, a club placed
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along one’s shoulders should point (more or lessatd the target. The foot position
most consistent with this alignment is one in whichh feet are symmetrically placed.
For example, they can both be perpendicular taileetion of the hit, or if one foot is
toed inward or outward, the other foot is toechia bpposite but symmetrical direction.
The bottom line is that there is a trade-off betweensistent alignment and rotational
efficiency. In managing this trade off, this Guideommends that the lead foot be toed
out slightly.

) ﬁ The ball

% Right foot not like this

Suggested lead foot Suggested trailing foot

Foot Positions at Address

If you want to develop an understanding of howl#gs generate power in the golf
swing, watch the leg muscles of good golfers plgymshort pants or skirts. One of the
best places to see this is a Ladies Profession&lASsociation event on a warm day.
Particularly striking is the obvious power genedabg the calf and foot in the trailing
leg.

The Six Movements in Action

To look at the six movements in action, look agsithe pictures below. At the top of
the backswing, the trailing knee is bent and potseabply power in the downswing.

The lead knee has bent forward from the initiaifpms and has moved in varying
degrees toward the back knee, resulting in a stighhot excessive rotation of the hips.
There is a lot of spinal twist. The lifting of tlaems combined with the movement of the
shoulder socket puts the lead arm right under e dWVhile not so easy to discern, there
is some degree of forearm roll and cocking of thista. Despite the rotation of the hips
as a result of leg action, and the spinal twigt,ltead appears “over” the ball. As a
result, the player is positioned to apply powethie downswing.
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At the point of impact, the lead leg has straighterand the trailing leg is driving
forward with the result that the trailing heal #the ground. As a result, the hips have
rotated past their position at start-up. The dihexdl have rotated significantly, and
returned beyond their start position. The considker spinal twist at the top of the
backswing has disappeared. The upper arms, foseamd wrists appear to have
returned to their start position. In fact, becalmeshoulders and hips have moved past

their start position, the upper arms, forearms\ansks are “behind” their initial start
position and trying to catch up.

Six Movements in Action
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Chapter 3: Applying the Six Movements in Your Swing
Taking an Inventory of the Movements

If you are an experienced golfer, you may wanatetinventory of your swing in terms
of the six movements. You have a variety of tooltake inventory. These include the
results of your swing; the feelings and sensatiory®ur muscles and what you see when
you are swinging the club; what you can see inraomor reflective window; snapshots
and videos; and comments from professionals and/letgeable golfers. Today, many
small digital cameras have video modes that afe@#r adequate for inventorying your
golf swing.

Start with checking your results. Do you hit witbwer relative to your size and
strength? However you hit the ball, are you cdesi® If you are inconsistent, is there
consistency to your inconsistency e.g. a percergage one direction and the rest go in
another direction? Does your ball start out althregintended line of flight? To the left?
To the right? At the end of its flight, does itdk® Slice? Do you hit behind the ball?
Do you hit the ball thin (i.e. half way up the BHallDo you hit the ball high? Low?

Then, analyze your position at the top of your gwiGo to the top of your backswing
and then hold the position. You want to ask yolisseaumber of questions about your
position.

Is your trailing knee bent forward with your weigit your toe, so that you
are in a position to start the downswing?

Is your lead knee bent forward and perhaps slighthard your trailing
knee, so that you have some hip rotation?

Are you twisting your spine? Can you feel thetstren your abdominal
muscles and your back? Are the stretching semsatite same that you felt
when sitting on a chair and turning your shoulders?

Are you sure you are not tilting your spine? Acaiyeeling a stretch of the
muscles in your sides — a feeling you would gemftdting your spine rather
than rotating it?

Is your head position on “top” of the ball (and shbtfting backward with hip
and shoulder rotation), so that you are in a pwsitb apply power in the
downswing?

Is the upper portion of your lead arm up under yehin? Can you feel the
stretch in the muscles in your upper arm? Canfgelthe shoulder socket
moving?

Have you rotated your forearms? Can you feelybat elbow position in
the trailing arm is pointing down (indicating theoper rotation of the lead
forearm at the elbow and the upper arm in the slavidocket), rather than
pointing out (indicating the lead forearm and upg®n have not rotated
correctly)?
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Have you cocked your wrists?

Now, analyze your downswing, with or without thdlbdake a number of downswings
and in each downswing, think about each individonal’ement in turn: the hip
movement, including the rotation of the hips frdra simultaneous straightening of the
lead and pushing off from the trailing toe, spiual)twist; moving the shoulder socket
backward; lowering of the arms; rotating the foresiruncocking the wrists. Is there
anything you notice, regarding the various movemant your application of them?

Finally, check your finish position. In particulao you have your weight totally on your
front foot, and are you facing the target?

The movement inventory should give you some idéasitawhat you need to work on.

Learning the Movements without the Ball

For experienced golfers who failed their self-inieey, and for beginners, the best way to
build the golf swing is to practice the swing (uding the six movements) without a ball
to distract you.

First, you want to focus on getting in the righspion at the top of the swing by
initiating all six movements, and holding the pmsit A technique for getting into the
final position is to initiate each movement indivadly. Start with lifting the arms within
the shoulder socket and the corresponding moveaiehe shoulder socket (since it is
hard to separate the two movements). Move the atraght back along the line of
flight. Your lead shoulder socket will move forwlaio help your upper arms get around
your chest. Then, roll the forearm at the elbointjacock the wrists, and then apply the
spinal twist. Feel the muscles in the spine beingiched. If you don’t know what
muscles should be stretched, place a club alongsjawlders, sit on a chair, rotate your
spine, and notice where the stretching occursallirrotate the hips by moving the lead
leg forward and perhaps slightly inward. Keep ywailing knee bent and the weight on
trailing toe (rather than the heel). Keep yourdhea “top” of the ball, and do not let it
drift backward. Feel that you are in a positiompply power to the downswing. The
important thing is to find the right position. Gnthe backswing is completed, stop.
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Address Raise Arms Rotate Forearms

Cock Wrists Rotate Tors Move Lead Leg Out to
MoveddeHip Forward

Go through the check list presented above. Isygveg the way it should be? You are
striving for a sense of how the swing should fe¢ha top of the backswing.

Use the stop at the top of the backswing to thimdué how you are going to implement
the downswing. Then, start the downswing by cotmgdeall the downswing movements
at a sufficiently slow pace that you are conscimiusach movement. You may even want
to implement each movement individually. Practlue toutine over and over again,
gradually building up the speed in the downswing.
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At the Driving Range

If you want to make major swing changes, the psiesls say that 10,000 ball strikes
are necessary to ingrain the changes into yourgsm@mory. That’s 100 trips to driving
range at 100 balls per session, or 50 trips iftade a practice swing on every strike.

Beyond this, be realistic. Golf is a life longusggle. Be patient. Use your practice
session to learn more about the game, about yangsabout how to hit the ball. It is an
investment for the future, and not necessarilytHernext game.

Give yourself some alignment aids — golf is tougbweggh with good alignment, so don'’t
let alignment problems undermine your practiceisassPut clubs down along your line
of flight. Put markers to indicate your takeawagtprn. Once you begin to hit the ball
solidly and straight, give up those alignment aids.

Take time to line up each shot properly. Place ytub behind ball and establish the
lead foot position. Put both feet together. Labkhe target, and while looking at the
target, move the trailing foot backwards so thatigns your shoulders to the target. You
aim by focusing on the target.

It is intriguing that so many golfers align themw&s by looking at the ball, without
necessarily any reference to the target. This siakesense, but we all do it sometimes.

Periodically, put a club along your feet to ensyoe are getting it right. The club along
your feet should aim at the target.

Divide each swing into two components: backswind downswing.

In the backswing, force yourself to swing suffidlgrslowly so that you can see and/or
feel what is going on. You don't hit the ball wigbur backswing, so there is no need to
rush it.

A slow backswing begins with a painfully slow stah fact, the secret to a controlled,
slow backswing is a very slow start.

A slow waggle can help get the backswing startedlsl A waggle relaxes the muscles
and helps prevent a rushed takeaway to the bacgswin

In the backswing, work on isolating the six moveisdyy applying them individually,
rather than trying to apply all movements simultarsdy. By isolating the movement,
you can make sure you are getting them right.olf get each movement right, your
position at the top should be good.

Stop your swing at the top. Feel your musclesedRhthings out. Are all the movements
right? When you have the backswing right, you ttem think about the downswing.
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Few golfers, and few professionals, stop at the ®ippping at the top is a challenge.
The feeling is like to an airplane at the starthef runway, with the engines at full throttle
and the brakes on.

The argument for not stopping at the top of thekbaing is that you may lose distance.
“Search for the Perfect Swing’one of the first comprehensive scientific studiégolf -
found that good golfers started their hips forwlaedore completing their backswing (by
over a tenth of a second). This practice incretise®ad on the large muscles in the legs
and hips, and effectively increases the rotatispakd on the downswing. It also ensures
that some movements in the swing begin with theahegdully stretched. When a

muscle is stretched, it automatically wants tometo an unstretched state, and will get
there without muscle contraction. This amountSree” energy.

The arguments for stopping at the top of the backgmclude the following:

1. Greater consistency, by ensuring that the downstegins from the same place
every time.

2. More distance, by ensuring a full swing - one vaitfull forearm rotation, a full
liting of the arms at the shoulders, a full twadtthe torso, and a full leg and hip
rotation. A “fast” swing sometimes results fronttewg short the backswing, with
a resulting loss of distance.

3. Greater sense of control over what is happenirigping the back swing lets
you feel what you are doing during the swing, andetate what you did to the
result achieved. In a “fast” swing, things happemuickly that you often have
no idea what you did to produce the shot.

4. Reduced risk of injury. The momentum of a fastdsagng can lead to
overswinging, where the player stretches the dowrgwmuscles beyond their
limits in the backswing, then starts the downsvbggontracting already
overstretched muscles, and causes muscle pullearsl

5. Stopping the backswing helps develop muscles. bHe&swing muscles are used
both to stretch the downswing muscles, and to tiidstretch while the
downswing muscles are straining to recoil fromgtretch. The good news is that
by doing so, you are developing muscles.

Of course, if you stop your swing at the top, ypractice will be out of the ordinary, so
consider an isolated driving range and off-peakfolt helps to have a “thick skin.”

In practicing the downswing, select a movemenhiokt about in each swing, and take
the swing. Since the objective is to develop amkwing in which all movements are
functioning together simultaneously, cycle yourrsgvthoughts through all six
movements in the downswing within your practicesgas For example, on the first
swing, think leg action (straightening the lead, legshing off the back toe). On the
second, think upper back (rotating your spine withabdominal muscles). On the third,
focus moving the shoulder socket (forward on thekbaing, backward on the down
swing). On the fourth, think of arm pull (pullipwn with the upper lead arm).

! Alastair Cochran and John StobBsgarch for the Perfect Swin@riumph Books, Chicago, 1999), p. 81
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Whatever swing thought you have, try to executedih@nswing action fast, rather than
hard. “Fast” leads to speed, which is what youtwdHard” leads to tension, which
inhibits speed. It is important to work on thestfadownswing, because you want to
train your muscles to fire fast without tension.

Hit the ball.

Recall whether you felt or saw anything undesirabhkgour swing. Did you see the ball
move (because your head moved)? Monitor your jposét the end of the swing. Is it
correct? Did your weight shift to the front foof&te you in balance?

Monitor the direction of the ball. The directidmetball is going at the end of its flight
(hook, draw, straight, fade, slice) tells you tingla of the clubface relative to its
direction at impact. A fade or slice tells youtttiee clubface was open to the line of
flight. The degree of fade or slice tells you atibwe degree of openness. A draw or
hook tells you that the clubface was closed tditieeof flight, and the degree of draw or
hook reflects the “closedness” of the clubfacee iritial flight path of the ball tells you
about the direction in which the club was travelwiten it hit the ball and the angle of
the clubface at impact.

From the foregoing, one can deduce what was hapgeatiimpact. A straight shot (no
slice or hook) to the left of the target tells tight-hander that the club head was moving
from outside the target line to inside the targes.| A shot that starts straight and has a
big slice tells the golfer that the clubface wagdicantly open relative the direction of
the club head, that the club head was probably mgofvom outside to in, and that the
open clubface in combination with the outside &de line of the club head caused the
ball to initially go straight.

Monitor the distance you hit the ball, when you &avade a solid hit. Itis easier to do
this when hitting 5 irons to a raised green wiftag stick than with a driver to a flat
undifferentiated driving range. Try to figure dgbeé kind of downswing swing thoughts
that make the ball go further.

Learning from Experience

Golfis a game of continually adjusting your swingesponse to your experience. No
golfer swings precisely the same way, day in andadda or throughout a round or during
a practice session, although admittedly, some pdage better at it than others.

What you need is to have command of your swinghdfballs are not going where you
want, you need to understand the cause of thegrobb you can fix it. If you hit a bad
shot, you need to know why and keep it from happgagain. Don’t focus on hitting
every shot perfectly; few people can do this ana wdl only beat yourself up. Instead,
focus on making sure that your bad shots are mab#&al; maybe a little short, or a little
right, or a little left, but not sufficiently bad tause penalties and a bad hole.
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Learning starts with:

- Watching where the ball goes (hook, draw, straifgltte, or slice; long or short;
initially straight, or to the left or right; fathin or in centre of club; consistent or
inconsistent),

Feeling your swing and knowing whether you goight at the top of your swing,
noticing your position at the end of the swing @Vitransferred, in balance), and
sensing what happened during the swing;

Looking at videos (in stop action) or still pictarat every opportunity; and
Processing this information through your understamdf the theory of the golf
swing. Think about the six movements, and useethesvements to analyze what
you are doing.

Learning also includes keeping track of your shétsep a golf diary, and after each
round, note:

- The number of greens (and perhaps fringes) hggulation. This is the number
of holes in which the golfer gets on par three &ateone, or par four in two
shots, or a par five in three shots.

The number of strokes over “par” tee to green.cHireg greens hit in regulation
does not take into account poorly played holes rejifer example it may take
three or more shots to get on the green on a p=e.ttOne way to take into
account these poorly played holes is to count thelrer of shots required to get
on greens, and subtract from this number one foh ear three, two for each par
four, or three for each par five. If you also kguitts per round, you would be
able to figure out where you lost strokes on eacimd. For example, if you
shoot 9 over par, you might, as an example, coedhdt you were three under
“par” on the greens (i.e. three under two puttingrg green) and twelve over
“par” tee to green.
Count the total number of full swing shots in andpand the number of full
swing shots that player would take over if givea tihoice, and express the ratio
of in terms of “take over” percentage. These “takers” reflect the player’s
ability. Good golfers would want “take overs” thpatorer players would find
acceptable. Well hit shots that do not get grestilts, perhaps because the shot
was exceptionally difficult in the first place, widprobably not be “take overs”.
Bad shots that miraculously get good results wputdably be “take overs”. The
“take over” percentage is an excellent performaneasure for the swing.
Count the takeovers by type of mis-hit e.g. pyllsshes, slices, hooks, fat, thin,
topped, straight but without distance. Note anyepas.

A diary will help to identify areas in need of ingwement and common faults. Review

and analyzed over time, it should become a todirémking improvement.

Finally, learning entails building up an inventafyresults, possible causes, and

solutions, so you can identify bad tendencies vithew begin to emerge, and to correct
them quickly. Here is a list of the author’s tendies and solutions.
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Result

Probable Cause

Solutions

Hit behind the ball

Weight not transferred from back to
lead foot in downswing

* Make sure you have completed yol
backswing before starting the
downswing. Do not rush into the
downswing.

* Start the backswing very slowly.

* Keep your weight on back toe in the
backswing and keep the trailing knee
bent, positioning the body to shift the
weight from the back to front foot in
the downswing.

* Push off back toe in downswing,
forcing the weight forward.

* To work on the “push” off your back
toe, try the technique of finishing you
swing by stepping forward on your
follow through. See page 38.

=

154

=

Ball hit in centre of
club but without
distance

Not using the legs to power the swing

* Execute downswing by straightening
the front leg quickly, and pushing off
the back toe.

* To work on the “push” off your back
toe, try the technique of finishing you
swing by stepping forward on your
follow through. See page 38.

=

Not moving the shoulder socket.

* Focus on contracting the muscles in
the back that pull the shoulder socket
backward in the downswing

Ball hit out to right-

hander’s right (or left-
hander’s left) without
distance (weak push)

Weight not transferred from back to
front foot in downswing. No hip
rotation.

* Make sure you have completed yol
backswing before starting the
downswing.

* Start the backswing very slowly.
* Keep weight on back toe in
backswing and trailing knee bent,
positioning the body to shift the weight
from the back to front foot.
* Push off back toe and straighten the
front leg in downswing, forcing the
weight forward and rotation.

* To work on the “push” off your back
toe, try the technique of finishing you
swing by stepping forward on your
follow through. See page 38.

=

1%

=

Ball hit to the right-
hander’s left (or left-
hander’s right)
without distance
(weak pull)

Front leg straightens but the weight n¢
transferred to it from the back leg in th
downswing

* Make sure you have completed yol
backswing before starting the
downswing.

* Start the backswing very slowly.

* Keep your weight on your back toe
in the backswing and keep the trailing
knee bent, positioning the body to shift
the weight from the back to front foot}
* Push off back toe and straighten the
front leg in downswing, forcing the
weight forward and rotation.

=

1%
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Result

Probable Cause

Solutions

Spine tilts rather than twists, causing i
outside to inside swing without power

* Check alignment. Playing the ball
too far forward can lead to an upright
takeaway with the arms lifting up and
the spine tilting.

* Focus on twisting the spine. Feel the
stretch at the top of the backswing.

Really bad shot occur
amidst a number of
good swings, usually
at a crucial time in the
round and often with &
driver

Fast swing tempo. Trying to hit the bg
to hard

* Focus on tempo.

* Slow down, particularly with the
start of the backswing.

* |f you are not doing so already, be
patient and try to stop at the top of
your swing.

* Use a slow waggle on every shot a
the basis for a good tempo on every
swing.

* On the practice range, try to hit all
shots (long and short) with the same
tempo. Alternate drivers with wedges
to learn to use the wedge tempo on
shots hit for distance.

12}

Good solid hits go
consistently to the
right or left.

Poor alignment. Not lining feet at the
target area.

* Check alignment

Balls go to the right-
hander’s left (or left-
hander’s right) and
hook, or to the right-
hander’s right (or left-
hander’s left), or
straight, with no
particular consistencyj

Head moves backward in the backswi
and weight shifts to the back foot,
causing the head to move forward
inconsistently in the downswing. If thq
head moves forward and away from tf
ball (and the swing ends up off
balance), the result is a “drag” hook.
the head moves forward and toward ti
ball (usually because the front leg dog
not clear out of the way and remains
bent throughout the swing), the ball
goes to the right-hander’s left (or left-
hander’s right). If the head moves
forward and straight, then the ball goe
straight.

* Keep head over the ball on the
backswing. In the desire to get a full
“torso twist”, “arms lift”, or legs and
hip action, you may be pulling your
head (and weight) toward your back
foot. Keep the head “over” the ball.
This will put you in a position to drive
forward with your back toe and clear
the left hip on the downswing, giving [a
powerful rotation.

* Try to start the backswing with 60
percent of your weight on your front
foot, and keep 60 percent of your
weight on your front foot at the top of
the backswing.

The trailing elbow points out rather thz

down on the backswing

* Focus on rotating the forearms in the
backswing.
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Result

Probable Cause

Solutions

Balls go low, start
right and sometimes
stay right, or
sometimes hook.

Ball placement in the stance is too far
toward the back foot.

* Check ball position in the stance. |
should be positioned well forward
(between toe and heal of front foot).
Playing the ball back in the stance wi
a shoulder rotation in the backswing
causes the club to go back “inside” th
target line, and to go from “inside” to
“outside” on the downswing, causing
the ball to go right-hander’s right or
the left-hander’s left. It also closes th
club face, leading to a low shot.
Playing the ball back in the swing cat
lead to a positioning of the head too
behind the ball, leading to problems
discussed immediately above. Playir

the ball back in the stance too far can

make it difficult to make the weight
transfer to the front foot.

Balls start to the right
hander’s left (or left-
hander’s right) and
hook

Forearms do not rotate “open” on the
backswing, causing the trailing elbow
be positioned up rather than down at {
top, and leading to an outside-to-insid
downswing and a closed face at impa

* Rotate the forearms “open” in the
backswing.

th

e

e

n
ar
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Shots (particularly
short iron shots) go
high.

At impact, the clubface follows throug
high rather than low, because the
shoulder socket finishes “up” rather
than “around” or the torso “tilts” rather
than “rotates”.

* Work on the torso twist in the
downswing. Focus on using the tors
rotation muscles in the downswing, t
ensure the downswing rotation gets
completed.

* Pull the shoulder socket backward
the downswing.

O

Shots go straight but
without distance

Not forcefully applying all the key
movements in the golf swing

* Focus on cocking the wrists in the
backswing

* Focus on rotating the forearms.

* Focus on moving the shoulder sock
forward in the backswing and
backward in the downswing.

* Focus on rotating the torso in the
downswing

* Utilize the legs more forcefully in
the downswing by straightening the
lead leg and pushing off the trailing

toe.

Ideas for Beginners

Golfis a hard game to start playing. When ylay golf in your youth, your
expectations are low, and you are not overly seffscious. Self-consciousness increases
for adults, particularly for women. If you beginaasufficiently early age, you cannot hit
the ball far enough to get into serious troublen te course, you do not spend your time
looking for errant hits and holding up other player
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One problem with beginners is that they have hiesogolf shots in their lives. As a
result, they do not have the “feel” of a golf swiagd consequently do swing
consistently. These beginners often end up intfsdgolf professionals with the hope
that one professional lesson can provide the madyee that will somehow make every
ball go straight and far. If you don’t swing mareless consistently, simple advice is
unlikely to solve the problem. You have to fine thalance between hitting enough golf
balls so that you begin to hit the ball consisteatid learning proper techniques. In
many cases, without a background of practice teldpvconsistency, that simple lesson
to improve techniques can confuse and make thdegmsworse.

Beginners need a golf program that begins withratetstanding of the six movements
and how they work individually and together. Tim®ed to work on the movements at
home without the ball, to hit lots of balls on théving range, and to get regular feedback
from an external source, which could include aeseoif professional lessons focusing
systematically on the six movements, or self vidbas are studied in terms of the
movements, or regular advice from a knowledgealaigep.

Most beginners slice. The cause usually originaids the wrist cock and the forearm
roll movements. The reversing of the wrist cocll &rearm roll in the downswing does
not occur quickly enough, with the result that theébface is typically open at impact.
The open clubface causes a slice.

Perspectives

The Royal Canadian Golf Association recently pui@dits Long Term Player
Development Guide for Golf in Canada. The Guidgdudes training standards (practice
— play) for young golfers who want to excel at tfaene. A key message in the Guide is
to have reasonable expectations. Excellence esgjaifarge number of ball strikes each
and every week. The table below summarizes sortieeadtandards in the Guide.

Category Months Per Year Play/Practice Hours Per Ball Strikes Per Week
Week

Train to Play 7-9 20 - 400 1,100 - 2,200
(11 - 16 years)
Learn to Compete (15-1 8 8-10 30-50 1,640 — 2,650
years)
Train to Compete Not 31-45 1,740 — 2,650
(17 — 23 + years) Specified
Train to Excel 10 35-50 2,100 - 3,100
(23 — 29 years)
Excel 10 34 -45 2,360 — 3,000
(23 + years)
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Chapter 4: The Head
Why is it Significant?

The head is not a significant part of the golf syviThe head is not one of the six key
movements discussed above, nor are there sigrificascles in the head that affect the
golf swing.

While the head is not a significant part of thef galing, the position of the head during
the golf swing is a direct result of how the siy keovements in the golf swing are
carried out. It is a key indicator of how the siwvements are being carried out.

Itis a key indicator in part because the headainatthe golfer's eyes. They tell the
golfer whether the head is moving backwards inbhekswing, or staying fixed in the
start position. They observe whether the golfexieaway is straight back, or inside or
outside the line of flight. Because the backswsahguld take place in a slow and
controlled manner, the eyes contribute to the cbily telling the golfer what is
happening and allowing the golfer to correct erinrthe backswing. Because the
downswing occurs quickly, the golfer’s eyes doaad to control in the downswing.
They can however contribute feedback on what haggbdaring a particular swing. The
golfer’s eyes tell whether the golfer’'s head was/img forward at the start of the
downswing, or staying in one place. They canviither the golfer was “keeping an
eye on the ball” at impact, or looking down the\iay.

The head is also a key indicator because the hesitilqn provides clues about how the
golfer shifts weight during the golf swing. Thealkeposition mirrors the centre of
gravity during the swing. If the head is movingkaard away from the intended line of
flight on the backswing, so too is the golfer’s werof gravity. If the head moves
forward in the direction of the intended line ofifit on the downswing, the centre of
gravity is also moving forward.

The Head and the Six Movements

The head is clearly not involved in the cocking andocking of the wrists; the rolling of
the forearms at the elbow; the raising and loweahtine arms at the shoulder socket;
and the movement of upper arm in the shoulder od¥ene of these movements have a
significant impact on the golfer's centre of grgnaind head position.

Twisting and untwisting of the spine should occuthaut moving the head forward and
backward, and without changing the centre of gyavill vertebrae in the spine should
rotate a little, but each vertebra should remaim @mtop of the other. You can test this
by sitting on a chair and twisting the spine whi#zping the shoulders level. Sense how
the weight is distributed between the two cheekgur butt during the process.
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Note that this action may cause the head to ratateg with the vertebrae in the upper
spine and neck. While the vertebrae in the lowelrmiddle spine twist in the
backswing, the vertebrae in the upper spine ankl merst twist in the opposite direction
to keep the head from turning with the spine. \&hbere is a large twist in the lower
and middle spine, the head may turn with the smrsome degree. Note that this is a
rotation of the head around the neck while retgmis initial centre of gravity. It occurs
without moving the head forward and backward, aitiout changing the centre of
gravity.

If the golfer tilts the spine in the backswing etlthan twisting it, the head will move
backward, and their will be a change in the ceotigravity. This head movement is an
indicator of a faulty movement of the spine.

The movement of the head forward and backward tflemdorresponding shift of weight
and changing the centre of gravity, is primarilg tesult of the actions in the legs. The
legs determine the golfer’'s weight distributionainghout the swing.

The section on the utilization of the legs streshedmportance of keeping the trailing
leg bent with the weight on the toe during the Isagkg. With the leading knee bent and
the weight on the toe, the golfer is in a positim@apply power through the trailing leg on
the downswing. Increasing the bend in the leae knkibits a significant shift of weight
to the back foot during the backswing. Golferg 8teaighten the back leg on the
backswing and allow the weight to move toward theiels and the outer side of their
trailing foot will also tend to move their head kaard during the backswing.

The section on the utilization of the legs alsceddhat the lead knee should move
forward in the backswing, thereby increasing thedbat the knee. This action would not
shift the weight to the back foot. A weight sluiftuld occur when the lead knee moves
inward toward the trailing knee. This can encoaraghift in weight to the back foot,
and a corresponding shift in the centre of gravity.

In the downswing, the vast majority of good golfeese almost all their weight over the
lead foot at the end of their swings. Whereagtiieswing may start with weight
relatively equally balanced between lead and trgilegs, it ends with almost all the
weight on the lead leg. As a result, the head maste forward during the downswing.
This forward movement results in part because @htlomentum that builds up during
the downswing, particularly as a result of the piuisim the trailing leg.

The Debate

Should the golfer's head move backward from the stiethe backswing to the top
backswing, as the golfer loads up weight on thiértgafoot, or should the golfer’'s head
remain relatively stationary from the start positio the top of the backswing, with little
change in the distribution of weight between tlagland trailing leg during the
backswing..
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Conventional wisdom on this matter has varied ¢vee. “Search for the Perfect
Swing” summarizes a British evidence-based sciergttidy on golf that was first
published in 1968. Its message was that the goifgsshould rotate around a fixed hub
located in the centre of the chest. Any movemétii®head was the result of a tilting of
the chest and spine as the hips move forward iddlenswing. The movement of the
head was relatively minor. An analysis of swin§8b American pros by Golf Digest in
1962 found that the average position of the heaxl3vhinches behind the ball at
address, 5.2 inches behind the ball at the topeo$wing, and 6.1 inches behind the ball
at impact. These results indicate that the heackment was not large. Nevertheless,
there was movement of the head backward duringdbkswing. Some top players
“sway” (i.e. move their heads backward on the baagkg and forward on the
downswing). Among those that sway, the swing hasphases — a forward movement
phase to initiate the downswing, followed by a tiotaal phase. In the rotational phase,
the head moves backward because of the mechamiotatbn. In short, the heads of
golfers that “sway” go backward in the backswiraywfard at the start of the downswing,
backward just before impact, and forward in théofwlthrough.

In more recent times, conventional thinking is tifne&t golfer should shift his or her
weight to the trailing foot in the backswing, cangsthe head to move toward the trailing
foot. The concept is often described as “loading'® weight” on the trailing leg. The
idea gained currency because Tiger Woods (in lrlg gaars, at least) swung this way,
and he hit the ball further than most other playgxsnore scientific argument may have
been that if one can move the head forward duhegibwnswing, and still keep the
rotational speed of the torso during the swingnttie “forward movement effect” would
contribute to club head speed and ultimately ttadrse.

In the 2007, conventional thinking began to movekita the “head still” approach. Golf
teachers Andy Plummer and Mike Bennett startechirgdhe “stack and tilt swing”.

The approach caught public attention when profesdsosuch as Aaron Baddeley started
winning tournaments with this “new” swing approaddanadian Sean Foley also
promoted this approach to students. The essertbe afpproach is keeping the weight
on the front foot in the backswing. The logic lodétapproach is that if the weight shifts to
the back foot in the backswing, then it will hageshift back to the front foot in the
downswing. Since the average downswing takes aB8wgeconds, there is not much
time for the golfer to get the weight back to thent foot.

And the Answer

This Guide recommends the “head still” approactstareral reasons.

First, the distance effect from shifting the weightl head to the trailing foot in the
backswing, and moving forward in the downswingas large. This is because the
“forward movement effect” from the top swing positiduring the downswing is likely to
occur before the point of impact. By the timempiact, the forward movement has
ended because the backward movement in the rodéhpiiase has taken over. The
distance effect from shifting the weight and heatherefore zero.
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Second, one’s golf swing is more likely to be cetesit if the head stays still during the
backswing, because the swing is simpler. It isra@icated process to get a consistent
result when one moves the head and weight to dileny leg on the backswing, forward
at the start of the downswing, backward just beiioygact as the rotational mechanics
kick in, and then forward into the follow-througfihere are simply too many moving
parts for easy consistency. Certainly one can devilis consistency despite the
complications, but it will require a combinationgrkeat athletic ability and lots of
practice. The touring professionals may be abbieteelop consistency with their
countless hours of practice, but what about thealess?

Third, one’s speed of rotation in the downswinthis primary determinant of distance.
As indicated eatrlier, the speed of rotation ofhips and legs comes from both
straightening the lead leg from a flexed positiopuall the lead hip through the rotation,
and pushing off the trailing leg’s toe to push titzéling hip around the rotation. If the
weight has shifted to the trailing leg in the batikg), then some of the power that can be
generated by straightening the leading leg and ptfghe trailing toe will be wasted by
getting the body back to the position at the sththe golf swing.

The bottom line is to keep the weight on the frimot during the backswing and at the
top of the swing, and keep the head fixed in orgtjpm during this phase.

A Note on Weight Shift

One of the most common problems in the golf swimgives “hitting off the back foot”.
At impact, the golfer is not shifting the weightttee front foot. Instead, the golfer’s
weight is stuck over the back foot. In the besticfumstances, the ball will go straight,
but have only a fraction of the potential distanteworst case scenarios, the ball will go
a long way off line, either left or right.

Golfers hit off the back foot because the golf sy counter intuitive. Golfers think
that a fuller, longer backswing will give them malistance. To get this distance, they
turn their shoulders and hips away from the balilhenbackswing. When they do this,
their weight ends up on their back foot. In thevdswing, they cannot get their weight
over to the front foot. A “back foot” shot is thesult.

The mistake golfers make is turning their hips alndulders. They should be turning
their shoulders, without turning their hips. Thglifficult to learn.

These suggestions may help.
First, as indicated above, keep the trailing kneat lvith the weight on the toe

throughout the backswing. This will prevent thpshirom rotating backward, and keep
the weight from shifting to the back foot.
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Second, in the backswing, increase the bend ifeteeleg by moving the knee forward
and keeping the weight on the toe, rather than byimg the knee toward the trailing
knee and shifting the weight to the instep. Mowing lead knee forward allows for some
rotation in the hips without shifting the weightttee back foot.

Third, in the backswing, keep the head over thk tsher than allow it to move
backward. This too keeps the weight from shifteghe back foot.

Fourth, as part of the pre-shot routine, after adsing the ball and prior to starting the
backswing, take one or more trial backswings incltthe torso twists while the lead and
trailing legs and head perform as outlined abové you have the feeling of turning the
torso without turning the hips. When you feel yave got it right, take your actual
backswing and hit the ball. If you try to worryaali the lead and trailing leg, and head
position in your actual swing, you may become tptabnfused. Instead, think about all
these issues in the practice swing, and when yalwéi have it right, try to achieve the
same overall feeling in the backswing by using neistemory. Muscle memory works
when you try to copy a movement taken a few secbeftsre. Mike Weir appears to use
this technique.

Fifth, in the downswing, think about pushing oféthack toe. This puts the weight over
to the front foot.

Sixth, when practicing, work on pushing off the b&me with sufficient force that you
step forward. Stepping forward ensures that wehgistshifted totally to the front foot.

If you are not pushing aggressively off your baa#tfin the downswing, you may have
trouble stepping forward. The step occurs after lyave impacted the ball, so should not
affect your shot.

Stepping Down the Fairway on the Follow Through

Seventh, when practicing, use a balance boardaw gbu to monitor your weight
throughout the golf swing. A balance board caa Ipgece of wood wide enough to place
one’s feet on and long enough to take a normalsiatice. The board on the following
page is 26 inches long and 15 inches wide.
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On the top side are different markings equidistanrh the middle. These markings
indicate where to put one’s feet to facilitate balag oneself on the board. On the
underside is a strip of wood located in the premgddle of the board, and stretching
from the front to the back. This strip allows th@ard to tip forward or backward around
the balance line. The height of the strip sho@dehd on whether you are going to use
the board off firm driving range mats or off the@gnd, which is much less firm and
even. The strip needs to be high enough so yobalamce yourself on the board, but
not so high that the board tilts sharply forwardackward when you are swinging a golf
club. In the board below, the strip is made of pieces of shoe molding glued together
and to the balance board. The board is desigmagstoon a driving range mat. The strip
is three-quarters inches high.

Top View: Markings Help in Placing Feet Bottomi&n: Shoe Molding Strip

In the golf swing, weight should be allocated apgmately 60 percent on the front foot,
and 40 percent on the back at address and tophef the backswing. With the balance
board, one will get this distribution if one placaee’s feet equidistant from the middle of
the board, and the board is just barely tippingvéod. In the backswing, the board
should not tip backward. If it does, you havetshifyour weight and lost the 60-40
balance. Work with the balance board till you samng without tipping the board
backward.
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Chapter 5: Exercising for the Golf Swing

Exercise programs can speed the recovery fromyinpuevent injury, increase stamina,
help to reduce weight, create a more musculart@cditve appearance, improve mental
alertness, reduce blood pressure, reduce cholesteprove posture and reduce posture-
related pain, reduce stress (or at least incréasatility to manage it), create a feeling of
well-being (the exercise “high”), and increase ahdity to perform specific functions
(e.g. swing a golf club).

The extent to which exercise programs achievedhegbing potential outcomes depends
on the design of the program. In an ideal wor&hpde should carefully determine their
own particular objectives, and fithess programsughbe tailored to their needs within
their available time. Exercise time, which is arse commodity for most individuals,
should be allocated to personal priorities.

Customized exercise program requires time andtefidesigners need to spend time to
clarify objectives of clients. They need to kndwe amount of time that individuals will
be willing to apply to exercise. More than anythithey need to be well versed in
physiology and kinesiology, as well as exerciséomst The exercisers themselves need
to realize the value of customization, and taketithe to either carry out their own
research or invest money in advice that is trulyesk It is not surprising that
customization does not always happen, or is effeatinen attempted.

As a regular exerciser, this Guide’s author weakiog for a customized exercise
program that focused on the specific requiremehtiseogolf swing. The only criterion
was that the program made sense from a golf pargpecl here certainly were exercise
programs in golf books, golf magazines, golf-redatgernet sites, and golf sections
within fitness internet sites. Almost invariabilgese programs were the same general
exercise programs that one would find in body bngdr fithess magazines or books, or
introductory strength training programs. The meis¢hat were targeted for increased
strength or flexibility were not key muscles in tpalf swing. For example, torso rotation
is essential for the spinal twist, but not addrdssemost of these programs. The
recommended approach to strength training did efteat the specific needs of the golf
swing. In the apparent absence of a convincingpouged golf exercise program to be
found elsewhere, this Guide outlines a programftiatses on the muscles used in the
golf swing.

These ideas have not been scientifically testethfair impact on the golf swing. One
should note, however, that most alternatives fanndagazines, websites, books and
other typical sources do not appear to have baentgically tested either for their
impact on the golf swing.
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Why Exercise for Golf

Before delving into the program, let's address olyes. There are several key
objectives

Hit the ball further. It makes sense that thergjes and more flexible the player,
the greater the potential distance in the golf gwiBeveral studies have
confirmed that general exercise programs can isereaength, flexibility and
distance in non-seniors. If you are an averagmserour muscle strength
declines 1.5 percent per year after 60. Therell3 ercent drop in nerve
conductor velocity. Maximum trunk rotation is 2&rpent less in those 50 and
over, compared with 18 to 21 year olds. ThosersDaver have 15 percent less
shoulder elevation and 30 percent less shouldermadtrotation. As a
consequence, the average senior is losing distaiticéncreasing age. A general
exercise program can restore flexibility and sttepgnd a customized golf
exercise program should do even better.

Prevent injury and speed recovery from injury. f@®hot a particularly
dangerous game. Nevertheless, injuries can hapgRepetitive strain injuries can
result from a lot of practice and play. Impactnmgs can occur when hitting trees
or the ground in the downswing. Golf is notoridasback injuries, because the
golf swing, particularly one with bad techniquetpoonsiderable pressure on the
back Golf can also cause elbow injuries. Gfelbow can be particularly
painful and destroy one or more seasons.

Improve the swing technique. Normally, the goBdstrain focuses on the total
swing, and does not isolate on particular musclésimthe swing. Exercise can
create muscle awareness, because exercises ntilzees either by stretching or
contractions. Through greater awareness of thelesithat stretch and contract
in the swing, the golfer can improve techniquer &ample, if the wrong
muscles are being stretched on the backswing,dliergan detect and fix the
problem By focusing on a particular muscle, thBegawan make sure it is
performing correctly, and increase the speed athvitiperforms.

Reduce fatigue and improve play. While the golingis not particularly
fatiguing, walking the course can be, particulariyre golf is older or the weather
is hot and humid or the course is long or hilhati§ue can undermine the golf
swing. Exercise can reduce fatigue.

Functional Training for the Golf Swing

When you consider the requirements of the golf gyyour swing lasts less than a
guarter of a second. Depending on your abilityy yray make anywhere from 35 to 60
full swings, over a period of 3 to 5 hours.

In the golf swing, let’s look at what some of thengs that are not important.
Muscle appearance, particularly size.
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Endurance. It might be useful to train the leg pasture muscles for endurance
to facilitate walking a golf course, but endurargrot important in any specific
golf swing. The swing does not last long enougfatigue the muscles, and there
is usually a significant interval between swings.

Balance. In action sports like football, hockegck and field, basketball and
soccer, the athlete is constantly moving in refatmthe ground. For these sports,
training of the core muscles in the abdomen andtdializer muscles in the legs
helps the athlete improve balance. Golfis playea solid platform, with both
legs and feet rooted (more or less) to the grokssuming balance is obtained
through proper swing techniques, there is relatilielited need to work on
balance and the stabilizer muscles for golf.

So what is important?

Strength is important, but what kind of strengtBPength comes from contracting
muscles, but the focus is on the rapahtraction of a muscle with a light load. Théfgo
swing does not require the contraction of a muadle a heavy load, or the holding of a
contraction for a period of time, or the repetitmfra number of contractions within a
defined period, or on the slow contraction of a ahels The rapid contraction of a muscle
comes from the organized contraction of a serieet) in the muscle.

Elements in a muscle cell include:

myofibrils, which are the cell’s contractile elent&n

the mitochondria, which provides the fuel for cawtron; and

the sarcoplasmic reticulum, which is a networkutittles running from the

exterior of the cell to the myofibrils and whichses in distributing the nerve

impulses that triggers muscle contraction.
The myofibrils include a range of fiber types fravhite, “fast-twitch” fibers which have
a thicker nerve supply serving them, and red, “stawtch” fibers which have a greater
amount of mitochondria and are important for sustdicontraction. “Fast-twitch”
muscles fire all at the same time, whereas “slowetw muscle motor units are recruited
asynchronously, with some resting and others firiRgr golf, it is important to develop
the white, “fast-twitch” fibers in a few key musslérhe development of “slow-twitch”
fibers is relatively unimportant. The developmehthe nerve system which can trigger
the nerve impulses that trigger contractions igoei.

Since the golf swing occurs quickly and does nquie a great amount of strength, the
key aspect of the training is not the weight tditbed, but the speed of the contraction.
The speed of contraction is to a large extent atahantivity. The brain says “contract”.
The message is carried to particular muscles, f@ndiuscles cells, particularly the fast
twitch fibers, contract simultaneously. In sheftective golf exercising may require
concentration.

To put golf in context, muscle development prograans be categorized under four
headings.
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Endurance training develops the ability to perfeepeated contractions, or to
hold a contraction for a period of time. Runningre-hundred meter dash is an
example of an activity that requires muscle cotiwas in the legs for 10 or
more seconds. Running a marathon requires coimaabver 2 or more hours.
Endurance training typically uses lots of repeti®@f a particular movement at
relatively light loads. The purpose is to stressates to build up the
mitochondria, which provide the energy in the telluel the contractions in the
movement

Body building training seeks to develop large mesclOne builds muscles by
trying to develop all the components in the celthvpriority given in proportion
of the size of the component within the cell. Thgofibrils are the largest
component of the cell, so an emphasis is placezbatracting the muscles under
heavy loads to develop the myofibrils. Exercisevaroents are performed at
slow speeds. Loads are selected as those whisle cawscle failure after 6 to
12 repetitions. Typically, loads start at 60%ltd tnaximum one can lift with
one contraction and increase to over 80% overiagef a few months.
Because the muscles are engaged over a periodtof4fDseconds per set of
repetitions, there is development of the mitoch@nds the contraction in each
repetition requires fuel.

Maximal strength training focuses on the abilitthendle a heavy load in a short
period of time. The classic example is an Olynwpaeght lifter, who has to
hoist a massive weight just once and the eventesio a few seconds. The
focus is on developing the myofibrils, whose cocticmns provide the power,
and the nerve connections which support the ragidlgonized contractions.
Training programs for those seeking maximal striegpically involve a few
repetitions of the movement. Loads are selectedtise muscle failure after 1
to 5 repetitions. Typically, loads start at 60geert of the maximum one can lift
in one contraction and increase gradually overmgef a few months to 80
percent or more of one’s maximum for one contractiMovements within the
set are performed quickly. The interval betwedn serelatively long, at 4 to 5
minutes to allow the nervous system to recoverthivithe movement, force
typically starts slowly, builds to a maximum, aretlines as the movement
ends. The maximum rate of force development dwentovement can be
tracked to monitor progress; the target is to iaseethe maximum rate of force
development.

Explosive strength training focuses on the abilityhandle a light load in a short
period of time. Swinging the golf club requiregmpsive strength. The swing
can be over in about a quarter of a second. Téwesfs on developing the
myofibrils and the nerve connections, with the eagi more on the latter than
the former. Training programs focus on movingtipads with maximum
acceleration. Loads are selected to cause a danliispeed of the movement”
within 1 to 5 repetitions. You can use musicaltbéa gauge whether the speed
of a movement is declining. Not that for maximumesgth training and body
building, load selection is based on the inabttyift the load, not the decline in
speed of the movement. The interval between sedatively long, at 4 to 5
minutes, to allow recovery of the nervous systéithin the movement, the

44




focus is on a high initial rate of force developmem. a high rate of force
development at a fixed point after the start ofrtieevement).

The table below summarizes the type of trainingwoald do according to one’s
training objectives.

Endurance

Body building

Maximal Strength

Explosive Strength

Training Program

Repetitions per Set

Target 15 to 20,
based on muscle
failure

Target 6 to 12, base
on muscle failure

Target 1 to 5, based
on muscle failure

Target 1 to 5, based
on ability to maintain
rate of force
development

Load (As % of the
one repetition
maximum)

<60%

>60%

>60%

<60%

Speed of Repetition

Slow

Slow

Fast

Fast

Interval Between
Sets

1 to 2 minutes

4 to 5 minutes

4 to 5 minutes

Training Effect

Muscle Mass

Best

Absolute Strength
(maximum load for
one contraction)

Best

Endurance Strength
(maximum load for
10 contractions)

Best

Endurance
(maximum load for
100 contractions)

Best

Rate of Force Best
Development —

Initial

Rate of Force Best

Development —
Maximum

Important points to note include:

All exercise techniques appear to mimic the typin€tion that is performed.
The message is: if you want a muscle to behavepartecular way, give it some
practice in the gym. This makes sense.
Among exercise approaches, explosive strengthitigimvhich is required for
golf, is different from other standard types ofrinag in terms of the weights to
be lifted, repetitions per set, speed of each rapetand interval between sets.
There is evidence that types of training other #gplosive training will improve
one’s golf. For example, preliminary training tyal of that given to body
builders has been shown to improve golf distancenadiven to non-exercisers.
It is not clear whether it will continue to helpethegular exerciser. It is
conceivable that some types of training could feterwith nervous system
development — which is an objective of explosianing.
Explosive training for golf should be limited tcethey muscles in the swing.
Muscles not particularly relevant to the golf swioan be developed under other
types training, and probably should be, since db&rcharacteristics in these
muscles will likely include endurance and maxinetisgth.
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The objective of explosive training is nervous systdevelopment in key
muscles. There is some evidence that one can atisbrthis just by thinking
about “fast” contractions.

Sometimes, relatively small, non-muscular golfatshe golf ball a long way.
This may happen because they have a well-developeus system within their
muscles that enables the fast contractions needeyblf.

As a final comment about strength and the golf gwiote that most key muscles (wrist,
forearm, shoulders, torso) in the golf swing cotttfeom an initial stretched position, but
a few (hamstring in the lead leg, calf in the tragjlleg) contract from an initial flexed
position. On the premise that functional weighirting for the golf swing should copy
golf conditions, exercises for the key muscles toatract from an initial stretched
position should also start from an initial stre@ip®sition and use the stretch-reflex
mechanism, allowing for a greater than normal fdeckee applied. This is called
“plyometric training”.

What about flexibility? One study gave two groulifferent exercise programs. One
program involved only strength training, the oteength training and stretching.
Hitting distances before and after the programswempared. Both groups increased
their club head speed; however, the group thabdil strength and stretching exercises
had almost twice the increase that the group tidastdength training only. Flexibility
helps.

Why do flexibility exercises increase distance2riBhare several possibilities:

- Increased range of motion. A good range of matidkey joints (wrists,
forearms, shoulders, and torso) is clearly desrall muscle contraction in a
specific time period applied over a large rangenofion is going to produce
more club head speed than the same contractitre isame time period of a
small range of motion.

Increased effective strength through reduced segist Groups of muscles
work in opposition to each other. For example,abetraction of the bicep in
the front of the upper forearm causes the elbofleto The more flexible the
triceps in the back of the upper forearm, the tesstance to the contraction of
the bicep, and the greater the strength of theraotn.

Increased recoil from a stretch. In golf, the ¢gethe stretch in the backswing,
the more recoil in the downswing from the stretchedscles, and the more
efficient the swing in producing power for less rmulgr effort. The recoil effect
is the result of energy applied to stretch the nassio the backswing. To get
maximum recoil in the downswing, it would be beaosdi to have powerful
“backswing” muscles.

There are several different types of stretch ezegci
- Ballistic stretching. Ballistic stretching useg tmomentum of a moving body or
a limb (by, for example, bouncing) in an attemptotiece the joint and related
muscles beyond the normal range of motion. Batlistietching risks injury, has
limited effect on flexibility, and is not recommestii
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Dynamic stretching. This type moves parts of tbdyto gradually increase
reach, speed of movement, or both. Dynamic stiregotonsists of controlled leg,
arm or torso swings that take you (gently) to threts of your range of motion,
without trying to force a part of the body beyatedrange of motion.

Static-active stretching. A static-active stretslome where you assume a position
and then hold it there for a period of time withassistance other than using the
strength of other muscles. It can be difficulhtdd a static-active stretch. Static-
active stretching develops the muscles that are tasereate the stretch. A key
difference from dynamic stretching is that the otneiscles are used to hold the
stretch in the muscles being stretched.

Static-passive stretching. This uses some apasatth as a floor, partner, wall
or chair (rather than other muscles) to createhadl the stretch. An example
would be a stretch of the hamstring by putting erleg on a chair. Stretches are
gentle and held for a period of time. The focusngelaxing the muscles, to
overcome their resistance (and the related paithjegstretch.

Isometric stretching. This involves putting a masno a relaxed, stretched
position, and then contracting the muscle. Thereation puts additional
pressure to lengthen the muscle, helps strengtieemtiscle being stretched, and
may reduce the pain related to stretching.

Proprioceptive neuroskeletal facilitation (PNFesthing. This involves a
combination of passive and isometric stretchingjfo@ng with a static-passive
stretch held for 20 to 30 seconds, followed bysamietric contraction of the
flexed muscle for about 10 seconds, followed im foy a passive stretch. The
type of stretching combines the best featuresamhetric and static-passive
stretching. In addition, it appears to numb thie p@action in a stretched muscle.
This pain reaction protects the muscle from injimyt also limits the stretching of
the muscle to its fullest (prior to injury).

The experts suggest that proprioceptive neuroskdbatilitation stretching may be the

most effective stretch technique.

Finally, not all the muscles are involved equatiyhe golf swing. The golf swing is

based on the six movements. Each movement invéiheesontraction of a particular set

of muscles. Here is an exercise program, orgarbydtie specific movement.

Cocking and Uncocking the Wrists

Key Muscles

Backswing

Downswing

Flexor carpi radialist, palmaris longus, flexormiaslnaris in
lead forearm; extensor carpi radialis longus, esdecarpi
radialis brevis, extensor digitorum, extensor digiinimi
and extensor carpi ulnaris in the trailing forearm.

Flexor carpi radialist, palmaris longus, flexorpiar
ulnaris in trailing forearm; extensor carpi radiali
longus, extensor carpi radialis brevis, extensor
digitorum, extensor digiti minimi and extensor darp
ulnaris in the lead forearm.

The wrist cock is controlled by the muscles onitimer and outer parts of the lower

forearm. On the backswing, the wrist cock resudtm the contraction of the muscles on

the inner, lower forearm of the lead hand and enadtlter, lower forearm of the trailing
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hand. On the downswing, muscle usage is reverad.muscles on the outer, lower
forearm of the lead hand contract, as do the msisgighe inner, lower forearm of the
trailing hand.

One can strengthen the muscles in the inner, Ifavearm by contracting the muscle to
raise and lower a weight, as per Figures 1 and@weRelaxing the muscle lowers the
weight, provides a gentle stretch to the muscld,@sitions it for the next contraction.
One can strengthen the muscles in the outer, l@wearm by contracting the muscles to
raise and lower a weight, as per Figures 3 an@eimember to do the exercise with both
hands, since they are both involved in the wriskcdSpeed is important. Work on
making the contraction fast. Make the exercisgdpletric’ by stretching the muscle
when the weight falls and initiate the contractout of the stretch using the stretch-reflex
mechanism.

Figure 1 Figure 2 Figure 3 Figure

The following pictures illustrate static-passiveethes for muscles in the inner and outer
forearm. Make the stretch a proprioceptive newrtethl facilitation stretch by inserting
isometric contractions of about 10 seconds betwassive stretches of about 30
seconds.

Stretching the Forearm Muscles
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Rotating the Forearms at the Elbow

Key Muscles

Backswing Downswing

Pronator teres in the lead arm; brachioradialipifsator), Brachioradalis (supinator), extensor carpi radialis

extensor carpi radialis longer in the trailing arm longer in the lead arm; pronator teres in theitrguil
arm

The rotation is controlled by the muscles in thperdorearm. To exercise these
muscles, take a weighted stick (hammer, golf obtito,) and rotate it back and forth
around a stationary elbow. To avoid injury to teedons in the elbow, move the
weighted stick slowly at first, but the goal isntmve it with speed. Let the falling weight
stretch the muscle. Keep it under control. Dolebthe falling hammer overstretch the
muscle or cause pain. Then, start the contra¢tiich raises the hammer) out of the
stretch. Start by gripping the stick near the Wwttd end, and gradually going to higher
effective weights by gripping it progressively fuer from the weighted end. When the
hammer passes the perpendicular, slow it downdwe$ not overstretch the muscles as
it fall.

Strengthening the Muscles for the Forearm Roll

Swinging the Arms at the Shoulder Socket and Moving the
Shoulder Socket

Muscles Involved

Backswing Downswing
Swinging the arms: lead pectoralis major, trailing Swinging the arms: trailing pectoralis major; lead
deltoids (posterior and lateral). deltoids (posterior and lateral)

Moving the lead shoulder socket: lead serratugiante | Moving the lead shoulder socket: lead trapeziusidiei
pectoralis minor, levator scapulae, and pectora#ifor | and lower fibres), rhomboids, and latissimus dorsi.

There are two movements: swinging the arms withénshoulder socket, and moving the
shoulder socket (particularly in the lead arm).e Bhoulder socket consists of the
clavicle and scapula.

Swinging the arm within the shoulder socket invslveoving the lead arm toward and
across the chest on the backswing, and in the dppdisection away from the chest on
the downswing. The trailing arm moves away froe ¢hest on the backswing, and

toward the chest on the downswing. Moving the aamay from the chest involves the
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deltoids. Moving the arms toward the chest invah& pectoralis major. Flexibility in
the lead arm within the shoulder socket allowsattme to rise fully on the backswing.
The static-passive stretch in Figure 1 below hékglop this flexibility.

The lead shoulder (clavicle and scapula) movesdaoivn the backswing to allow the
arm to get past the chest in the backswing. Mobismckward from the forward position
in the downswing can contribute to club head spéide trailing shoulder does not move
forward or backward.

One can create the fast twitch strength in the dowrg by increasing resistance in the
pull-down movement to develop the lead deltoidmtive the arm and the muscles that
move the clavicle and scapula backward from the/dod position. In Figure 2, a

flexible rubber band attached to a pole providssstance in the pull down movement to
strengthen the deltoids. The flexible rubber beemd also be used to strengthen the
pectoralis major. Use the rubber band to resestibvement of the upper arm toward the
chest. Work on doing the two movements with speed.

Figure 1 Figure 2

Twisting and Untwisting the Spine

Muscles Involved

Backswing Downswing

Lead obliquus externus abdominus, trailing obliquus | Trailing obliquus externus abdominus, lead obliquus
internus abdominus, trailing quadratus lumborum internus abdominus, lead quadratus lumborum

It is worth repeating the muscles involved in notathe spine.

- The external obliqgues are attached to the uppseratilbhe one end and various
bones in the lower abdomen, including the pubissigrand the ilium (anterior
crest). To rotate the lower spine rotate clockwisatract the external obliques
on the leftside. This shortens the distance between thebsfiand the lower
abdomen, contributing to clockwise rotation.

The internal obliques are attached to the lowes aitd linea alba at one end and
the lumbar fascia and ilium (iliac crest). Toatetthe lower spine clockwise,
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contract the righinternal oblique. This pulls the right rib towatte right hip,
further contributing to the clockwise rotation.

The quadratus lumborum is a back muscle that atatite iliac crest to the upper
lumbar vertebrae and the last rib. To rotate ¢hne=l spine clockwise, contract
the rightquadratus lumborum to shorten the distance inn@tk between the
right rib and the right hip.

In the backswing, the spinal twist requires stroogtracting muscles as well as
flexibility in the muscles that resist the contiagtmuscles. In the downswing, the
muscles that resisted the contraction in the baicigshave to contract, while the muscles
that contracted in the backswing need to be flexiblreduce the resistance.

A good stretch to increase flexibility begins bitisg on a chair or bench. This keeps the
hips from rotating. Then, place a golf club oretbar on your shoulders and rotate the
shoulders left and right slowly using your torsosties. Hold the position for at least
thirty seconds (a static-active stretch). Thiststtes some muscles, while strengthening
the muscles that create the stretch

In addition, do a passive-static stretch by usiogrijhands and arms to slowly increase

the stretch. The back hand on the bench, or yoat hand on your knee, can pull your

shoulders back. Rotating clockwise and counterkelise ensures balance in the spine.
See Figures 1 and 2 below.

Applying some resistance in a rotational movemantstrength the relevant muscles. In
Figure 3, a flexible rubber band attached to a padeides resistance. Both hands hold
the band, and the focus is on rotation using treot@and not the arms). To ensure
balanced development, the exercise should be adpeti directions. The focus should
be on performing the rotation with speed. Thetratashould start from the stretched
position, incorporating the stretch-reflex mechamiOther exercises to achieve the same
effect include holding a medicine ball, sitting @chair, and rotating clockwise and
counter clockwise. Space permitting, you can agmedicine ball throws, starting in

the twisted position. The emphasis should be aeldging speed with increasing
resistance from a heavier medicine ball.
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Figure 1 Figure 2 Figure 3

Rotating the Hips

Muscles Involved

Backswing Downswing

Lead hamstring Lead quadriceps (to straighten the leg), trailiolggs and
gastrocnemius — lateral and medial heads (to pfisheo
toe), trailing hip adductors and extensors (toalthe hip
rotation from the trailing leg), lead hip adduct¢ispull
the rotation from the leading leg)

The golf swing requires the contraction of the qucaghs on the leading leg. This
straightens the leg. One exercise to develop tlagceps is a leg extension, in which
one lifts a leg with a weight on it. See Figutesnd 2. There are many other exercises
for the quadriceps: dumbbell squats, squats, agkameg presses

Figure 1: Start Position Figure 2: Leg Raise Using Quadriceps

The swing also requires pushing forward from theedbthe trailing leg. This push
comes by contracting the calf muscles in the bétkeleg and ankle, causing the toe on
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the foot to move downward. The push from theitrgitoe combined with the
straightening of the lead leg, causes the hipetaie. To strength the calf muscles, stand
with one foot on the edge of a step and raise anwdr your body through the contraction
of the calf muscle (one legged toe raises). Seéollowing Figures 1 and 2. Other
exercises for the calf muscles include standinfyrasdes and seated calf raises.

Figure 1: Start Position Figure 2: Raise Foot

Warming Up

Warming up before a round is a great idea. It @néyinjury. It improves your score by
eliminating the bad swings and bad shots earlizenrbund. A golf swing with muscles
that are not warmed up is usually painful. To rexdtie pain in the overstretched
muscles, most golfers swing faster than normaluiting short the backswing. A fast
swing can do a number of things to the golf shatsthof which are bad. Studies of the
warm-up patterns of golfers indicate that most pedp not warm up properly. Avoid
being a member of this group.

All the exercise books suggest that before stretchr contracting muscles, you should
warm up the total body with five minutes of briskigity — a good walk or jog, stair
climbing, aerobic workout equipment (e.g. tread miliptical machine, or stationary
bike). If you can find a way to warm up your tabaldy at your golf course prior to
playing, do it.

After warming up your body, focus on contractingl atretching the key muscles related
to the six movements in the golf swing.

Start with the muscles in your lower forearms tatk and uncock your wrists. Cock
and uncock each wrist with gradually increasingesipentil you feel the muscles on the
inside and outside of your lower forearm starirt® and burn. If a weight is available
(e.g. arock or stone), use it to provide somestasce.
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Then work on the muscles in your upper forearm tatrol the forearm rotation at the
elbow. Stretch the muscles on the inside and @eitsf your upper forearm, and hold the
stretch. Use your hands or other objects to as$ist proprioceptive neuroskeletal
facilitation (PNF) stretches, where you start vathassisted (passive) stretch for 20 to 30
seconds, then contract the muscle without moving gom (an isometric contraction) for
10 seconds, and then finish with another 30 sepasdive stretch. Then take a golf club,
grip it with one hand in the middle of the shaftlashowly rotate it clockwise and counter
clockwise to warm up the rotation muscles. Graguabve the grip toward the end of
the club to increase the resistance to the rotatid@member to let the forearm rotate till
you feel the stretch, but go slowly and underdolhtrol. If you feel any pain, you have
overstretched. Avoid overstretching at all codd®. not allow the momentum of a falling
golf club to cause you to overstretch. When omeiarwarmed up, change hands and
repeat the steps with the other hand.

Work on warming up the muscles of the lead arnméenghoulder socket next. Swing the
upper arm around in a circle to warm the musclas¢bntrol the upper arm. Then
stretch the muscle by moving the lead arm under gbin (the top of swing position)
and using your other arm to assist the stretchplyYABNF stretching.

Then warm up the muscles that control the shodeket. Move each shoulder socket
backward and forward until you can feel the musstast to tire or burn.

Conclude by working on the torso rotation muscliesmobilize your hips. You can do
this by sitting on a chair, golf cart or other altjeor by leaning your hips against a
stationary object such as a low wall. With yoyshimmobilized, rotate your shoulders
in one direction. Hold the stretch. Use your ladd arms to assist both in gradually
increasing the stretch and in maintaining the dtrdtlold the stretch for thirty seconds or
until you feel that the muscular resistance tostinetch is beginning to subside. Then
repeat the steps while turning in the other diogctiwhen finished, continue to
immobilize the hips, and rotate your shoulderslolase and counterclockwise, using
your torso rotation muscles. Stop and hold eaetctt for a few seconds. Continue
rotation back and forth until the muscles statir®or burn. Remember to keep your
shoulders horizontal while rotating.

Now you are ready for your first swings of the ddyhere are a number of devices
available to help the golfer warm up, includinga@pkewarm up clubs and weights that
can be attached to your clubs. If you have thetse ase them.

If a driving range is not available, take forthfiftty practice swings, starting with gentle
swings and working up to normal swings. If a dityrange is available, start with
twenty or thirty practice swings, followed by twgmtr thirty swings with a golf ball.
When hitting golf balls, take easy swings usingetlimm to high iron. Work toward
harder swings only when your muscles are telling yas all right to do so.

At this point, you should be ready to either stpgauthe first tee, or start your pre-game
practice.
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Chapter 6: Summing Up

Swing slowly. Stop at top to
check positioning.

Move trailing back shoulder
back. Keep shoulders level.
No tilt.

Move upper arms straight back along
flight line from the shoulder socket

Rotate forearms. This keeps trailing
elbow down at top of swing.

Do not move back hip in backswing.

Cock wrists on backswing,
uncock on downswing

Keep trailing knee bent in
backswing.

Push off toe in downswing
to “push” hip rotation

Twist spine on backswing. Untwist on
downswing, using rotation muscles

Keep head still in backswing.
Stay “over” the ball. Keep
weight forward.

Move shoulder socket
forward on backswing to
allow lead arm to clear body.
Move back on downswing for
added power.

Keep lead elbow straight
till after impact.

Lead hip moves forward in
backswing because lead
knee moves forward

Straighten leg on downswing
to “pull” hip rotation

Move knee forward in
backswing to allow higotation

Keep weight on toes to
facilitate rotation

Do not shift weight to back
foot on backswing.

That'’s all folks. Swing well.
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