LAWN BOWLS DRIVING PROGRAM
To be used in conjunction with the: SpeedTracX’      speed sports radar equipment and a CAMRECORDER
Aim is to Gain Extra Speed of Delivery in a Drive with the Same effort and better Consistency 
THE DRIVE

During the last decade, the application of the Drive Shot has become an important learning factor behind bowlers advancing to the Group, State, and National or International level of Bowls. Yet comprehensive publications in book or manual form have not kept pace with its advancement. This program will go a long way in filling this gap, as it applies high performance sport science to coaching and deals with a different development of the drive delivery technique, an area of high performance which has been generally neglected in the past
THE DELUSION

Many bowlers deliver the drive shot at their highest obtainable speed. Some deliver at the same speed with little variation, consequently their performance stagnates. Sadly, they are doing what they have always done and still expect a different result each time they play. Many bowlers and coaches believe they have it all, but are not willing to explore their learning options. They make the assumption that their personal knowledge is all the knowledge that exists on a particular subject and dismiss high performance research without due consideration. Hence, they always miss out and their driving performances never rise above the 20 to 30% success strike rate
THE CHALLENGE

THE SKILL. An important characteristic in the modern game of bowls today is the explosive power which is applied to the drive shot. Coaches are therefore often challenged to improve the various aspects of the bowler’s delivery skill to enable them to:

· hit the target with high velocity whilst maintaining an acceptable level of accuracy and balance

· facilitate a physical training schedule that generates higher limb velocities, which will in turn enable a more controlled release velocity  to be made and recorded until a consistent pace and speed is achieved within the realms of accuracy and balance
· to coordinate segments of the body to facilitate a smooth delivery with economy of movement and the maximum leverage at the point of release of the bowl

BIOMECHANICAL CONSIDERATIONS

There are some subtle things that separate those who are happy with improving their fully-functional driving skills that others choose to ignore. You will find that successful bowlers think and act differently than unsuccessful bowlers. They use several key training principals whether they are aware of them or not. Incorrect assumptions about high performance training are the root cause of failure in performing the drive shot
COACHING FOR HIGH VELOCITY

When teaching high performance, there are a number of additional biomechanical considerations which are important in teaching high velocity movement. These are as follows and should be adhered to for optimal development

1. The use of elastic energy

2. Development of velocity

3. Use of coordinated movements

4. Duration, muscle strength and power

5. The delivery technique; arm, body, step, timing, weight distribution

6. Training drills and circuit layout

7. Tactical tips

8. Recording equipment, including a video camera, and speed activated  radar

9. Correct clothing and footwear design 
USE OF ELASTIC ENERGY

The energy source. Elastic energy uses a natural stored power source created by the movement of muscles and tendons when placed on stretch. This energy is stored in the same way that an elastic band stores energy when stretched. During the pendulum action of the delivery arm elastic energy is stored in and around the shoulder ball and socket joint during the backward stretch cycle of the pendulum arm movement. By increasing the speed of the back swing stretching phase there is an increase in the storage of elastic energy. On movement reversal, during the shortening phase, the stretched muscles and tendons recoil to their original shape and in doing so stored energy is applied, assisting the forward pendulum arm movement. For an example after a delay of:
· 0.5 of a second approximately 25% of energy is lost

· 0.8 of a second approximately 50% is lost

· 1.1 seconds approximately 75% is lost

· 1.5 seconds approximately 100% is lost

THE CAUSE AND EFFECT

The cause of loss of elastic energy can be observed in the delivery technique when the bowler performs the delivery with a two phase action or when the forward step, body, breathing and the pendulum arm action are not coordinated. The effects are loss of body leverage, loss of timing and inconsistent delivery speed. This is where the video camera comes into its own as it shows to the athlete each of these movements and where the fault lies

ENERGY RELEASE

Bowlers who do not pause between the stretch and shortened cycle gain 80 to 100% of the natural stored energy in the forward delivering arm swing. To improve high performance, coaches must teach bowlers to adopt the following components in their delivery technique in order to utilize elastic energy: 

· BALANCE. The delivery needs to be commenced from a well balanced upright stance with the body centrally balanced over both feet. “Body not to lean forward or its weight placed on the balls of the feet”. (which is in total reverse to the draw shot technique)

· INITIAL MOVEMENT. That the initial movement begins together with the coordination and timing of the pendulum swing and breathing, the forward step, bending forward from the hips to place the body weight over the lead foot, and bending of the lower limbs to lower the body height

· TIMING. The delivery arm must be forcibly withdrawn to the rear to obtain the timing and energy so that the pendulum arm action travels back and forwards at the same speed, in timing with the forward movement of the body so that body weight is applied in unison with the arm

· RECOIL. The muscles and tendons should be slightly over stretched at the completion of the back swing. They will then vigorously recoil at the commencement of the forward swing. Care must be taken however not to over stretch to the point where the smooth flow in the technique is affected, eg. twisting the body (shoulder thrown back in so doing rotating the body out of line) or loss of balance

· MINIMAL DELAY. The back and forward swing phase of the pendulum action should flow from one phase of the movement to the other with minimal delay

· BODY LEVERAGE. Efficient movement skills should be developed when moving the body towards the aiming point e.g. focus towards, step towards and swing towards the aiming point. Bowlers must time the leg flexion (bend), arm extension (straighten ), and body (bending) action when initiating the movement in order to time and coordinate the forward movement so that these movements flow together, to enable maximum body leverage and a smooth delivery with economy of movement
· IMPROVING ELASTIC PERFORMANCE. The difference between expert and novice is the ability to improve the performance of elastic energy. This can be achieved by light physical training in the following areas:

Plyometric Training. The word ‘Plyometric’ made its debut in the English Language terminology only recently and is usually applied to all types of exercises that create pre-tension and stretch reflexes in the muscles. Light plyometrics should be carried out in the majority of training programs as it will enable bowlers to overload their musculature in position and at velocities more similar to the competitive situation, in comparison to conventional strength training. This type of training will also enhance a bowler’s ability to use elastic energy and may alter the elasticity of the tendons and muscles, making them capable of storing greater quantities of elastic energy in given stretch and shorter cycle movements

FLEXIBILITY TRAINING

This type of training needs to be carried out as it permits an improvement in performance through a better use of elastic energy

DEVELOPMENT OF VELOCITY

The pendulum action. One of the main reasons for using a pendulum action is its preparatory movement which increases the distance over which velocity can be developed during the back-ward and forward swing. The potential to generate velocity over this increased distance will only occur if the time needed to perform the activity increases proportionately. i.e. same speed back, same speed forward. Increasing the velocity of the back-swing will automatically increase the forward swing and the speed of delivery recorded on the SpeedTracX Decreasing the velocity of the back-swing will decrease the forward-swing and the speed of delivery

IMPROVING PERFORMANCE

When using the SpeedTracX and the SPONGE DITCH REBOUND BUFFER coaches should teach their bowlers to adopt the following general technique principles in order to improve their performance:

· ELIMINATING THE PAUSE. Unlike draw bowling, there should be no pause between the back swing and the forward swing phase during the pendulum action. By eliminating the pause, the stored elastic energy will be used in the forward-swing
· PENDULUM ACTION. Bowlers should be taught to vary the pendulum action to increase, or decrease the development of velocity
· FLEXABILITY. Bowlers should strive to improve their flexibility at the neck, shoulders, spine, knees and ankle joints for better performance (Stretching 4 Bowlers) 

USE OF COORDINATED MOVEMENTS.

Progressive build-up. In order to control high velocity and the course of the bowl, there are a number of body segments that must be coordinated in such a way that this high velocity is achieved at the point of release. The progressive movement of segments participating in the high velocity of the pendulum action are generally sequenced in a proximal-to-distal fashion involving the respiratory system, lower limbs, trunk and the delivery arm. This coordination occurs so that at the moment one segment begins the velocity of the previous has reached its maximum, e.g. a progressive build-up of velocity and power force 

COORDINATED MOVEMENTS. In the delivery action of the drive shot, the summation of a number of body segments in a coordinated manner plays a part in the velocity generated in the following way:

· Body movement. The first example relates to situations where forward movement of the body is added to the rotation of a number of segments. This relates to the velocity of the body movement developed during the pendulum arm swing, e.g. stepping forward, bending forwards and swinging towards the target. This added velocity developed by the trunk and lower limb rotation adds to the arm velocity at the point of release. (similar to a boxer putting his body weight behind a punch)
· Respiratory timing. Timing the respiratory system by inhaling with the back swing, and exhaling with the for-ward swing to collapse the stomach muscles and allow the body to bend forward freely at the hips. This also releases any abdominal pressure on the spine
· Step and arm. Timing the forward step so that as the heel of the lead foot strikes the ground, the delivery arm is at the end of the back-swing

· Pendulum timing. Timing the pendulum action by swinging the delivery arm back and forwards at the same speed. This enables a smooth delivery action
· Follow through alignment. Another example is that the delivery arm must finish shoulder high with eye, hand, aiming alignment, (drive shot only, draw shot hand finishes no higher than the knee). The finishing position of the hand must not obscure the line of sight
RELATIONSHIP no significant relationship has been found between muscle strength and delivering a bowl at high velocity, or between muscle strength and standing. However, an overall increase of acceleration can be obtained by a specific strength and power training program

DEVELOPMENT.

Many past bowlers who aspired to high levels of performance, built-up their body strength and explosive power over a long period, but today’s high performance includes strength and explosive power training as part of the total training program. Bowlers must develop sufficient muscle strength (the ability to perform a maximal effort) and muscle endurance (the ability to repeat the above action many times), to perform effectively in a long match or over a large number of efforts. An increase in muscle strength means that a smaller percentage of total strength is needed for each movement, and this assists the bowler to repeat the performance with good technique over the entire match or competition. This small increase of muscle strength also improves the storage capacity of elastic energy

TACTICAL TIPS 

The drive shot is a valuable weapon to have in your armoury. It is essential to have a fast accurate drive to compete at high levels of the game. But lesser bowlers tend to overuse it
ADVANTAGES

The drive is used as a defensive or attacking shot. It should not be used when the advantages are against the bowler or his team. Its tactical advantages are as follows: 
· to drive the jack into the ditch

· to remove a bowl, or bowls from the head

· to open the head for further play

· Kill the end. Killing the end with the drive shot can demoralize an opponent who employs a great amount of skill to build a head and then to see the jack killed. This type of play has advantages of bringing both teams back to square one
· Flexibility. The drive shot can either be used to score when down, or to increase the count when up, or bailing out of an impossible winning position. In reality the drive isn’t often intended to be a scoring shot

· if you are not intending to kill the end, then it is good tactics where possible to set up back bowls before playing the drive shot

· attacking the head in the wind has its scoring advantages, particularly when both parties are having problems drawing in the wind 

DISADVANTAGES.

· Driving without setting up back bowls in most cases gives the advantage to the opposition

· In reality many bowlers have high expectations of success with the drive shot which is rarely achieved

· More games are lost through the use of the drive shot than any other shot in the book

· The drive shot has a lower success rate than any other shot

· Poor technique. Most missed drives are the result of losing balance, poor alignment in the follow through, e.g. loss of eye, hand and aiming point. In most cases it is caused by trying to drive too fast

· Most players tend to play a poor draw weight after a drive shot

· Danger. Driving towards your own bowl when you only have one bowl in the head, will in most cases remove your own bowl

CONCLUSION

It must be emphasized that light strength and explosive power training for bowlers should be done as a special program in the pre-season and a light maintenance program should then be conducted to retain them. The role of biomechanics in improving high performance when teaching the drive shot should never be under-estimated. Not only is an understanding of bio-mechanics principals being essential for technique development and its modification, but it is also vital in assisting bowlers to avoid shoulder injuries caused by the overuse of joints, tendons and muscles by bad bio-mechanics. Coaches must be aware of the importance of coaching for high velocity movement and always in which elastic energy can be utilized in the delivery of the drive shot. Controlling the delivery speed and knowing the effective ratios and aiming points (I take it that you have all read my ‘angles of the green paper’) will allow the bowler to obtain a greater tactical advantage when using the drive shot
As a final thought, do think it through and under stand that unlike the advice you have previously received, or read in Books, or Manuals, THAT ALL SHOTS IN BOWLS ARE AN EXTENTION OF THE DRAW,  this is not what we are advocating  here, the timing is totally different, the transfer of weight is in revers, this is High Performance stuff ( read my paper on BACK TO BASICS, EXPOSING THE MYSTERY OF TECHNIQUE IN NINE PAGES, which is an explanation of the draw)     
Jack Unmack 04/11/2007 © ( thanks Macka)

Another Coaching Aid has now been added to the training schedule, in as much that before putting a lethal weapon such as a bowl, which can do damage to both person and property in the hands of the bowler who in the beginning is trying to bowl too hard and out of control I have introduced a sand filled soft plastic ball which weighs the same as a standard heavy weight bowl [1.59kg] and until they can drive with enough controlled/balance/ timed/coordinated pace, to reach the ditch, the bowl itself is not brought into the equation. Most bowlers in the first instance can’t reach the ditch as the ball stays in its round configuration and flops to a stop half way [or less] up the green. Once the required speed is obtained centrifugal force takes over and the ball forms a wheel which then rolls easily to the ditch
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