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Exercise experts have long emphasized the importance of cardiovascular fitness. Other physical fitness factors, such as muscle strength and flexibility, were mentioned almost as an afterthought. As more was learned about how the body responds to exercise, however, it became obvious that these other factors are vital to health, wellness, and overall quality of life.

Muscles make up over 40% of your body mass. You depend on them for movement, and, because of their mass, they are the site of a large portion of the energy reactions (metabolism) that take place in your body. Strong, well-developed muscles help you perform daily activities with greater ease, protect you from injury, and enhance your well-being in other ways. Enhanced muscular strength and endurance can lead to improvements in the areas of performance, injury prevention, body composition, self-image, and lifetime muscle and bone health.

A person with a moderate-to-high level of muscular strength and endurance can perform everyday tasks with ease. People with poor muscle strength tire more easily and are less effective in activities. Increased strength can enhance your enjoyment of recreational sports by making it possible to achieve high levels of performance and handle advanced techniques.

Increased muscle strength provides protection against injury because it helps people maintain good posture and appropriate body mechanics when carrying out everyday activities. Strong muscles in the abdomen, hips, low back and legs support the back in proper alignment and help prevent low-back pain. Training for muscular strength also makes the tendons, ligaments, and joint surfaces stronger and less susceptible to injury.

Healthy body composition means that the body has a high proportion of fat-free mass (primarily composed of muscle) and a relatively small proportion of fat. Strength training improves body composition by increasing muscle mass, thereby tipping the body composition toward fat-free mass and away from fat. Building muscle mass through strength training also helps with losing fat because metabolic rate is directly proportional to muscle mass: the more muscle mass, the higher the metabolic rate. A high metabolic rate means that a nutritionally sound diet will not lead to an increase in body fat.

Weight training leads to an enhanced self-image by providing stronger, firmer-looking muscles and a toned healthy-looking body. Because weight training provides measurable objectives (pounds lifted, repetitions accomplished), a person can easily recognize improved performance, leading to a greater self-confidence.

Research has shown that good muscle strength helps people live healthier lives. A lifelong program of regular strength training prevents muscle and nerve degeneration that can compromise the quality of life and increase the risk of life-threatening injuries.


There are 600 muscle groups in the human body compromising approximately 40% of body weight. The percentage varies with the individual’s body type and level of conditioning. No matter how well-conditioned these muscles, however, they play an important role in appearance, general health, and even digestion.

When we isolate a movement and concentrate it, we have an exercise. When we add resistance to that movement, we have strength training.

The most important factor in a strength-training program is safety. Numerous studies have proven that warming up maximizes the benefits of exercise; it also minimizes injuries. When warming-up exercises become a regular part of a person’s strength-training regimen, he gets stronger.

First of all, stretching and warming up are not the same. A warm-up is designed to increase blood supply to the muscles, raising their temperature and making them more pliable and resistant to injury. Recent experiments, for example, affirm that low muscle temperatures decrease reaction time, muscle excitability, and peak contraction force. In addition, warm-up exercises prepare the heart of increased output without shocking it.










Muscular strength and muscular endurance are distinct but related components of fitness. Muscular strength is the maximum amount of force a muscle can produce in a single effort. Muscular endurance is the ability of a muscle to exert a submaximal force repeatedly or continuously over time. This ability depends on muscular strength because a certain amount of strength is required for any muscle movement.

Weight training develops muscular strength and endurance in the same way that endurance exercise develops cardiovascular fitness: when the muscles are stressed by a greater load than they are used to, they adapt and improve their function.

Muscles move the body and enable it to exert force because they move the skeleton. When a muscle contracts (shortens), it moves a bone by pulling on the tendon that attaches the muscle to the bone. Muscles consist of individual muscle cells, or muscle fibers, connected in bundles. A single muscle is made up of many bundles of muscle fibers and is covered by layers of connective tissue that hold the fibers together. Muscle fibers, in turn, are made up of smaller units called myofibrils. When your muscles are given the signal to contract, protein filaments within the myofibrils slide across one another, causing the muscle fibers to shorten. Weight training causes the size of individual muscle fibers to increase by increasing the number of myofibrils. Large muscle fibers mean a larger and stronger muscle. 


Muscle fibers are classified as fast-twitch or slow-twitch fibers according to their strength, speed of contraction, and energy source. Slow-twitch fibers are relatively fatigue-resistant, but they don’t contract as rapidly or strongly as fast-twitch fibers. The principal energy system that fuels slow-twitch fibers is aerobic (oxygen). Fast-twitch fibers contract more rapidly and forcefully than slow-twitch fibers but fatigue more quickly. Although oxygen is important in the energy system that fuels fast-twitch fibers, they rely more on anaerobic metabolism (without oxygen) than do slow-twitch fibers.

Most muscles contain a mixture of slow-twitch and fast-twitch fibers. The type of fiber that acts depends on the type of work required. Endurance activities like jogging tend to use slow-twitch fibers, whereas strength and power activities like sprinting use fast-twitching fibers. Weight training can increase the size and strength of both fast-twitch and slow-twitch fibers, although fast-twitch fibers are preferentially increased.

To exert force, the body recruits one or more motor units to contract. A motor unit is made up of a nerve connected to a number of muscle fibers. When a motor nerve calls upon its fibers to contract, all the fibers contract to their maximum capacity. The number of motor units recruited depends on the amount of strength required. Training with weights improves the body’s ability to recruit motor units—a phenomenon called muscle learning—which increases strength even before muscle size increases.




Proper form is a main component of being safe in the weight room. It also allows the athlete to isolate muscles properly to make the appropriate strength increases. Such increases occur when muscles are contracted both with and against gravity. The popular notion of weightlifting involves motion against gravity, or what is termed positive or concentric action. It occurs when muscle tension is great enough to overcome a resistance and move a weight against gravity. In essence, the weighted resistance is lifted up, whether the exercise itself is an arm curl or a bench press.

Eccentric contraction operates with gravity. It occurs when the muscle slowly returns from a contraction to its resting length. This is also called working the muscle negatively; it stretches the muscle completely and it exercises an antagonistic muscle group.
Arm curls – the weight is lifted (concentric/positive action) toward the chest, then slowly lowered (eccentric/negative action) to the original straight-armed position. Slowly lowering the weight to its original position stretches the biceps to their maximum range and works the triceps, the antagonist muscle group on the back of the upper arm.
To maximize strength increase, athletes must learn to lower weight as well as lift them. They must be lowered slowly to provide full range of motion. Lowering them quickly fails to work the muscle properly and often results in serious injury to the athlete because of the stress it places on cartilage, tendons, and ligaments.


Another important aspect of proper form when lifting weights, is breathing. You inhale during the eccentric or negative action of the exercise. You exhale during the concentric action, when the bar is being lifted. The reasons are twofold. First, athletes are more explosive when they exhale forcefully. Forced exhalation contracts more muscles, increasing the strength of the movement. Second, excessive pressure on the vascular system is potentially very dangerous. This kind of pressure occurs when athletes don’t breathe during the concentric phase of a lift. Many young athletes believe that holding their breath gives them more power. This is not true. The harder the exercise, the deeper the exhale. Such breathing provides oxygen to the muscles, fueling them for a maximum workout. The rule is “Inhale as the weight is lowered; exhale as the weight is lifted.”

Types of Weight Training Exercises
Weight training exercises are generally classified as isometric and isotonic. Each involves a different way of using and strengthening muscles.

Also called static exercise, isometric exercise involves applying force without movement. To perform an isometric exercise, a person can use an immovable object like a wall to provide resistance. In isometrics, the muscle contracts, but there is no movement.

Isometric exercises aren’t as widely used as isotonic exercises because they don’t develop strength throughout a joint’s entire range of motion. However, isometric exercises are useful in strengthening muscles after an injury or surgery. Isometrically strengthening a muscle at its weakest point will allow more weight to be lifted with that muscle doing isotonic exercise.

Isotonic (or dynamic) exercise involves applying force with movement. Isotonic exercises are the most popular types of exercises for increasing muscle strength and seem to be most valuable for developing strength that can be transferred to other forms of physical activity.

There are two kinds of isotonic muscle contractions: concentric and eccentric. A concentric muscle contraction occurs when the muscle applies force as it shortens. An eccentric muscle contraction occurs when the muscle applies force as it lengthens.

Two of the most common isotonic exercise techniques are constant resistance exercise and variable resistance exercise. Constant resistance exercise uses a constant load (weight) throughout a joint’s entire range of motion. Training with free weights is a form of constant resistance exercise. In variable resistance exercise, the load is changed to provide maximum load throughout the entire range of motion. This form of exercise uses machines that place more stress on muscles at the end of the range of motion, where a person has better leverage and is capable of exerting more force.

A final word on weightlifting and safety. IF IT HURTS, STOP! It is important to recognize the difference between muscular fatigue and pain.


Vocabulary

Tendon: A tough band of fibrous tissue that connects a muscle to a bone or other body part and transmits the force exerted by the muscle.

Ligament: A tough band of tissue that connects the ends of bones to other bones or supports organs in place.

Repetition Maximum (RM): The maximum amount of resistance that can be moved a specified number of times; 1 RM is the maximum weight that can be lifted once.

Repetitions (Reps): The number of times an exercise is performed during one set.

Muscle Fiber: A single muscle cell, usually classified according to strength, speed of contraction, and energy source.

Myofibrils: Protein structures that make up muscle fibers.

Hypertrophy: An increase in the size of a muscle fiber, usually stimulated by muscular overload.

Slow-twitch Fibers: Red muscle fibers that are fatigue-resistant but have a slow contraction speed and a lower capacity for tension; usually recruited for endurance activities.

Fast-twitch Fibers: White muscle fibers that contract rapidly and forcefully but fatigue quickly; usually recruited for actions requiring strength and power.

Power: The ability to exert force rapidly.

Motor Unit: A motor nerve (one that initiates movement) connected to one or more muscle fibers.

Isometric: The application of force without movement; also called static.

Isotonic: The application of force resulting in movement; also called dynamic.

Concentric Muscle Contraction: An isotonic contraction in which the muscle gets shorter as it contracts.

Eccentric Muscle Contraction: An isotonic contraction in which the muscle lengthens as it contracts.

Spotter: A person who assists with a weight training exercise done with free weights.

Agonist: A muscle in a state of contraction, opposed by the action of another muscle, its antagonist.

Antagonist: A muscle that opposes the action of another muscle, its agonist.



Fill in the blank

1. A person with a ________________________________ level of muscular strength and endurance can perform everyday tasks with ease.

2. Increased muscle strength provides protection against ____________________.

3. Healthy body composition means that the body has a _____________ proportion of fat-free mass and a relatively small proportion of fat.

4. There are ________________ muscle groups in the human body.

5. The most important factor in a strength-training program is _________________.

6. The maximum amount of force a muscle can produce in a single effort is called _______________________________________.

7. Muscles consist of individual muscle cells, or _____________________________, connected in bundles.

8. Muscle fibers are classified as ________________________ or ________________________ fibers according to their strength, speed of contraction, and energy source.

9. The principal energy system that fuels slow-twitch fibers is __________________________.

10. Also called static exercise, _________________________ exercise involves applying force without movement.





Short Answer
1. What is the difference between exercise and strength training? ____________________ ________________________________________________________________________________________________________________________________________________________________________________________________________________________

2. What is the difference in the types of activities used by fast-twitch and slow-twitch fibers?_______________________________________________________________________________________________________________________________________

3. When performing an arm curl what part of the exercise is concentric and what part is eccentric?______________________________________________________________________________________________________________________________________________________________________________________________________________

4. Describe how you should breathe while lifting weights. __________________________ ________________________________________________________________________________________________________________________________________________

5. When is it best to use isometric exercises? ____________________________________ ________________________________________________________________________

True or False

Muscles make up over 50% of your body mass. True or False

Strength training helps with losing fat.  True or False

Stretching and warming up are not the same.  True or False

Concentric contractions operate with gravity.  True or False

Holding your breath during weight lifting gives you more power.  True or False
Disc Golf


Disc golf (also known as frisbee golf) is a disc game in which individual players throw a flying disc into a basket or at a target. According to the Professional Disc Golf Association, "The object of the game is to traverse a course from beginning to end in the fewest number of throws of the disc."[2] Disc golf is inexpensive and is physically accessible for all ages and athletic ranges and therefore attracts a diverse range of players. A great majority of established disc golf courses are free.




History
The early history of disc golf is closely tied to the somewhat mysterious history of the recreational flying disc (especially as popularized by Wham-O Inc.'s trademarked Frisbees) and may have been invented in the early 1900s, but it is not known for sure. Modern disc golf started in the late 1960s, when it seems to have been invented in many places and by many people independently. Two of the best-known figures in the sport are George Sappenfield and "Steady Ed" Headrick who coined the term "Disc Golf" and who introduced the first formal disc golf target with chains and a basket, the Mach 1. He created the first disc golf course at Oak Grove Park in Pasadena, California. In 1975, Headrick formed the first disc golf association, the PDGA, which now officiates the standard rules of play for the sport. The sport has grown at a rate of 12-15 percent annually for more than the past decade, with nearly 3,000 courses in the US and over 3,000 globally. The game is now played in over 40 countries worldwide, primarily in North America, Western Europe, Japan and Australasia.[3] In 2009, approximately one out of every five rounds of golf played in the United States will be disc golf rounds.

The first standardized target course was put in by "Steady Ed" Headrick, a flying disc innovator known as the "Father of Disc Golf",[citation needed] in what was then known as Oak Grove Park in Pasadena, California.[6] (Today the park is known as Hahamonga Watershed Park). This park is immediately to the south of the Jet Propulsion Laboratory, which supplied at least a few of the earliest players. Ed worked for the San Gabriel, California-based Wham-O Corporation and is credited for pioneering the modern era of disc sports. While at Wham-O, Headrick redesigned the Pluto Platter reworking the rim height, disc shape, diameter, weight and plastics, creating a controllable disc that could be thrown accurately. Headrick marketed and pushed the professional model Frisbee and "Frisbee" as a sport. Ed Founded "The International Frisbee Association (IFA)" and began establishing standards for various sports using the Frisbee such as Distance, Freestyle and Guts.
Headrick coined and trademarked the term "Disc Golf" when formalizing the sport and invented the Disc Pole Hole, the first disc golf target to incorporate chains and a basket on a pole. Headrick founded the Professional Disc Golf Association (PDGA), Disc Golf Association (DGA), and Recreational Disc Golf Association (RDGA) as governing bodies for professional, competitive amateur, and family-oriented play, respectively, and worked on standardizing the rules and the equipment for the quickly-growing sport



Rule differences between golf and disc golf
· In disc golf, it is acceptable for a player to 'fall' in front of their lie after the release. This allowance does NOT apply to putting. A throw is officially considered a putt in disc golf if the lie is marked within what is known as 'The Circle'. This is a circle with a 10-meter (33 feet) radius, with the pin at its center. Within the circle, after putting, a player must not advance beyond the marked lie toward the pin until establishing balance and control, normally by picking up the marker disc. However, like golfers putting from the fringe, rough or fairway, most disc golfers still use a putting motion on shots that are longer than 10 meters, often called "being out of the circle" or "being outside." The player may follow through on these shots and many players develop a jump putt where the golfer jumps towards the target. This allows a combination of the accuracy that putting provides and more power on the putt.
· Falling putts (when the player follows through [as described above] on a putt 10 meters or shorter) and foot faults (when a player does not release the disc behind their mark or within the required distance of the mark, when a player has a part of their body touching the ground on release past their mark or when their tee shot is released from off the teeing area) are penalized in a unique way. The first offense is not penalized a stroke, but the golfer is required to re-throw the shot and then is warned for the offense. Any subsequent fouls, however, are penalized one stroke and the golfer must re-throw.
· Disc golf doesn't have "hazards" as defined in golf. Bodies of water, park roads and areas of cement are typically defined as out-of-bounds in disc golf, however, sometimes these are not. Most courses define these areas as out of bounds or in bounds on tee signs at each hole, however, there is no universal standard for these. As in golf, any out-of-bounds shot is a one stroke penalty, however, the rules for spotting the lie for the next shot are quite different than those in golf. If a throw lands out of bounds, unless defined by the hole, the thrower has the option of playing from the previous lie, or playing from the approximate spot where the disc crossed into the out-of-bound territory. If they choose to play from where the disc crossed out-of-bounds, they may take a one-meter relief from the out-of-bounds area, even if it puts them closer to the pin. The rules do not permit a player to have a supporting point touching out of bounds on release so this is the reason for the relief. If a player lands within a meter of the out of bounds and is in bounds, they are still granted this relief for the same reasoning. This relief is an option, the only rule regarding this is when the disc is released. Most golfers use this rule to their advantage to make putts closer or to improve their lie. Some holes may require a throw from a Drop Zone. If that is the case, the thrower moves to the drop zone to play the next shot. A disc is considered out-of-bounds if it is completely surrounded by out-of-bounds or is touching the out-of bounds line. If the disc cannot be found, there must be "reasonable evidence" that the disc went out-of bounds for the penalty to apply.[8]
· Another difference is the optional penalty for a disc that lands more than 2 meters above the playing surface. The course designer may specify that on particular trees, holes, or the whole course, a disc landing above 2 meters will receive a one throw penalty. This is known as the 2-Meter Rule. If not specified, there's no penalty for a disc landing any height above the ground. In golf, it's likely a player will need to take an unplayable penalty if their ball lands above the ground. On the other hand, balls are much less likely to remain stuck above ground than discs are as they fly through trees. When the disc is stuck above ground (including on top of baskets and those that land in the wrong basket) are to be marked directly below the disc. Even if the disc is not retrievable, as long as the player can identify it, they are not penalized (assuming the 2-meter rule is not in effect). A tournament director has the option of enforcing the 2-meter Rule regardless of whether or not the course enforces the rule. Many casual disc golfers often choose whether to play with the 2-meter rule at the beginning of a round.
· Disc Golf holes may also have what are known as 'mandatories' or what are commonly called "mandos". These are obstacles that a disc must pass in a certain way. For example, a tree may be marked as a 'right mandatory', meaning a disc must pass that tree on the right side. Failure to hit a mandatory is a one-stroke penalty, and the thrower must play from their previous lie or a drop zone if provided. Mandos are usually put in place to force a player to play down a fairway instead of down another fairway to help with safety.
Safety
Disc golf is usually played in a public park, thus bicyclists, hikers, children playing and campers are often on the course. On some courses, such as on a college campus, athletic activities often take place on fairways. Disc golfers have to be very careful to avoid pedestrians, and it is a generally accepted rule that pedestrians have the right-of-way.
Driving is one of the more dangerous aspects of disc golf as it pertains to pedestrians. Players should always be aware of their surroundings before a drive. It is common to yell "Fore" before a drive on holes from which the target cannot be seen from the tee pad. Groups that have finished the hole yell "clear!" to signify they are clear of the target area. If a player is about to drive and want to know if there are players in the target area, they may yell "clear on hole 12?", and if players are in the target area they may yell "no" or if they have vacated the area they will yell "clear on hole 12!". Players use these terms to alert other groups when finishing the hole as well as approaching groups to find out if the hole is ready for play. This also gives pedestrians a chance to react if they do not realize they are on a disc golf course.


Equipment
Understanding Disc Golf Discs

he golf disc used today is much smaller than traditional flying discs. Also, general-purpose flying discs, such as those used for playing guts or ultimate, have a simple edge to them, whereas disc golf discs have extended lips. They also have a much smaller diameter and profile.
There are a wide variety of discs, divided into three basic categories: putters,all-purpose mid-range discs, and drivers.
The putters are designed similar to discs you would play catch with: e.g., a Wham-o brand Frisbee. They are designed to fly straight, predictably, and very slowly compared to mid-range discs and drivers. Mid-range discs have slightly sharper edges, which enable them to cut through the air better. Drivers have the sharpest edge and have most of their mass concentrated on the outer rim of the disc rather than distributed equally throughout. Drivers are the hardest types of discs to learn how to throw; their flight path will be very unpredictable without practice.
Drivers are also often divided into different categories. For example, Innova discs divides their discs into Distance Drivers and Fairway Drivers, with a fairway driver being somewhere between a distance drive and a mid-range disc. New players will find that throwing a distance driver accurately will require experience with disc golf disc response. It is better to begin play with a fairway driver and later incorporate distance drivers. Discraft divides their drivers into 3 categories: Long Drivers, Extra Long Drivers and Maximum Distance Drivers. The greater the distance of the driver the less control the disc golf player has on the disc. Therefore, an inexperienced player would most likely prefer to use a Long or Extra Long Driver while an experienced player would go for a maximum distance driver if they were seeking longer throws.
Natural action of the disc: For a right-handed, back-hand thrower (RHBH), the disc will naturally fall to the left. For a right-handed fore-hand thrower (RHFH), the disc will naturally fall to the right. For a left-handed, back-hand thrower (LHBH), the disc will naturally fall to the right. For a left-handed, fore-hand thrower (LHFH), the disc will naturally fall to the left.
Overstable: A disc that is over-stable will increase the natural angle of the disc; discs that are more over-stable are not usually recommended for beginning players.
Understable: A disc that is under-stable will push against the natural angle of the disc; discs that are more under-stable are usually recommended for beginning players.
Weight of the disc: Golf discs typically weigh between 150 and 180 grams (5.3-6.3 oz.), and measure about 21-24 cm in diameter. PDGA rules prohibit discs weighing more than 200 grams, or more than 8.3 grams per centimeter of diameter.


Understanding Disc Golf Course Components

Four basic components go into a course design, Disc Pole Holes, Tonal Poles, Tee Signs and Tee Pads.
Disc Pole Holes are the main and most important components of a disc golf course. A Disc Pole Hole comprises a center pole, chain holder and a basket. A set of chains hang down from the chain holder surrounding the center pole. Surrounding the pole below the chains is a circular basket that serves to catch a disc thrown at the chains of the Disc Pole Hole. The Disc Pole Hole is also commonly known as a basket or a catcher. In some cases a Tonal Pole, a pole without chains and a basket, will act as the target. When the disc strikes a tonal pole, the pole makes a noise, indicating that the disc has been "caught" by the chains. The approximate dimensions of a tonal pole represent those of a full disc pole hole (if the disc strikes the tonal pole, that same shot would have fallen in the basket on a disc pole hole). When the disc drops into the basket or strikes the tonal pole the player moves to the next Tee.

For each hole, a tee pad provides a firm and level foundation to start play from, “tee off”. Tees are usually composed of poured concrete slabs, decomposed granite, or more recently dense rubber pads. Some courses have alternative tee pads for a given hole. Similar to traditional golf, one tee is often closer to the target, allowing multiple players of different skill levels a better chance of competitive play. The player(s) with lesser ability to drive the disc greater distances shoot from the closer tee than his/her fellow players shooting off the further tee. Most often, experienced players allow this strategy to be employed by novice players and children, to keep the scores in more competitive range.

Located at each tee, Tee Signs are the map to the hole. They give important information like the distance, par, the preferred flight path, hazards and out of bounds.
Scoring
Stroke play is the most common scoring method but there are many others, including match play, skins, speed golf and captain's choice, which in disc golf is referred to as "doubles" (not to be confused with partner or team play).
In every form of play, the goal is to play as few strokes per round as possible. Scores for each hole can be described as follows:
	Term on a
scoreboard
	Specific term
	Definition

	-3
	Albatross (or double-eagle)
	three strokes under par

	-2
	Eagle (or double-birdie)
	two strokes under par

	-1
	Birdie
	one stroke under par

	0
	Par
	strokes equal to par

	+1
	Bogey
	one stroke more than par

	+2
	Double bogey
	two strokes over par

	+3
	Triple bogey
	three strokes over par


A snowman (perhaps 4 over par on a par 4-hole) is an informal term in some countries for a score indicating that 8 shots were taken at a single hole.[10]


Disc Golf Tips for Beginners

Choosing the right disc. There's a very large selection of discs on the market and I know it can be overwhelming for newer players to try and find a disc that they will have success with. Beginners should generally start with lighter discs that will fly straight and have good glide. Choosing too heavy a disc or more overstable discs will probably be difficult to control and can lead to frustrating rounds. 

Developing good technique. If you get a chance to see more experienced players, you'll see that distance and accuracy comes more with proper technique and motion than with raw power. Newer players should concentrate more on keeping the disc flat than trying to rip long drives. Distance will come with time and practice. Developing proper grip, form, and release will aid you in the long run.

Driving

There are two distinctly different driving techniques out there. The first of which is the most common and known as the "Reach Back Method." The other technique is known as the "Bent Elbow Technique." Success with each technique depends heavily upon your ability level and body shape. 

Grip
Gripping the disc happens before you even step up to throw. There are some general rules of grip, although later on in your game you may feel the need to modify it, here are a few basic tips to get you started. You should be using a grip that has all 4 fingers under the disc. Your grip should be firm and the disc should rip out of your hand rather than slip out. If you are trying to let go of the disc, a consistent release is near impossible. Your grip should be loose enough to let your forearm and wrist move freely before the disc rips out. When people talk about a very tight grip they are referring to tightening the grip right when the disc should rip out of your hand. Your thumb should as close to the edge of the disc as possible while still being over the soft part of the disc.


Footwork
Footwork and balance will dictate the success and failure of your throw. If you are off balance and have a poor center of gravity a consistent and accurate throw will be very difficult to achieve without compensating in other ways. While it is possible to do, the most efficient techniques are those with good balance throughout the throw. You should be throwing with the X-step. If you use an extra run-up or stutter step, the X-step will be the last 3 steps of your throw. Try to stay light, quick, and smooth on your feet. Heavy steps will lead to mistiming and make shifting your weight more difficult. Make sure you get your weight over your front foot when you plant and start your throw. If your weight is behind your foot it will affect your throw in negative ways and also risk injuries to your knee and ankle. Use the explosion of your hips to start your body rotation. The direction of your feet will lead your hips, your hips will turn your torso, your torso will turn your shoulders, and your shoulders will lead your arm. 

Reach Back
There are mixed philosophies on the reach back part of your throw. There are however a few things that are consistent between the various techniques. Your reach should only be as far as you feel comfortable with and can maintain good balance. You should reach in a straight line rather than swinging the disc back on an arc. You should also plan your intended throw during this time. For a flat line drive your hand should be on the same plane as the disc. For a hyzer, your hand should be under the disc and for an anhyzer, your hand should be above the disc. 

Pull Through
The pull-through is where you begin to generate the power needed for a long throw. For maximum power and speed your shoulder rotation should pull your arm through. Don't try to muscle or “strong arm” the disc it won't be nearly as powerful or fast as a whip driven by the shoulders. Also, keep the disc as close to your chest as possible and let your elbow bend. The extension of your elbow during the latter part of your throw will be your main power source. You should also have your off arm close to your body during the throw in order to let your body rotate as fast as possible. Also of importance, try to be as strong as possible at the point the disc will leave your hand rather than at the beginning of your throw. This should give you maximum snap as the power is focused on getting the most force on the disc at the release rather than during the pull. 

Follow-Through
A good follow-through is important for both a clean throw and to avoid injury. Although you should be smooth and loose during the first part of your throw, concentrate on finishing strong during your follow-through. A clean pivot is also good to avoid knee injury, as your body will continue rotating after the disc leaves your hand.

Disc Selection
Disc selection is also a very important part of your game. Make sure you are throwing discs that are light enough and easy enough for you to control. Most of the modern “ultra long” drivers are designed with the pro player in mind. Most new players will have the best success with discs that are easy to control and have good glide and discs under 170 grams in weight. A rule of thumb is if your average distance is less than 200' you will probably have the most success with the larger diameter all-around midrange discs and drivers. If you can throw 200-250' on average the easier to control small-diameter drivers should be within your range of control. Once you can throw 250'+ you will be in a better position to control the faster overstable maximum distance drivers.

Midrange

Throw every shot firm. If you are slow and soft a consistent release will be more difficult. Shorten up and use less body rotation on shorter shots rather than throwing softer. 

Don't try to overpower midrange discs. Long throws with a midrange are achieved through finesse, quickness, and a solid finish instead of raw power. Too much strength will turn over midrange discs. 

Aim just short and slightly to the right of your target (for RHBH throws). The disc will curl to the left and slide/skip a little. Play this knowledge to your advantage.

If you are outside of your realistic make range, your goal should be for a drop-in putt. Although spectacular when it goes in, running at the chains from a long ways out is an easy way to lose a stroke by leaving you with a difficult comeback putt. 

Throw your slowest/shortest disc that can get you to your desired target. This is the same idea as hitting a 9-iron vs. choking up on a 5-iron. Slower and shorter discs are more accurate than longer, faster discs. Use whatever can get you there with the most consistency and accuracy (this will often be your putter).

Putting

Try to putt with the disc flat or nose down and go for a lofting up and down arcing flight path. This line is advantageous vs. a line drive putt by reducing the fly by distance of misses. 

Learn to play the wind. Headwinds make the disc rise while tailwinds make the disc drop faster. Practicing your putt when its windy out will help you gauge the angles and trajectories you need for success in the wind. 

Don't try to muscle your putts. The power for a putt is generated by a weight shift forward. On longer putts try to get more of a weight shift. Your putting motion should be quick. Slower motions can be inconsistent and have a tendency to putt low if you are afraid of missing. You want a form that is consistent and that you can repeat again and again. 

Use the spring of your fingers to your advantage. Springing your fingers off the disc (like throwing a dart) will give you a clean release and generate enough spin on the disc to keep it from wobbling. 

Putt how you practice and practice how you putt. If you spend a lot of time lining up your putt and focusing when you throw a round, do not rapid-fire putt during practice. If you prefer to rapid-fire putt during practice, do not spend too much time lining up your putt when you throw a round. Putting differently will cause changes in your putting stroke between practice and the round. Know your putt and try to feel it with every throw. 

Know when the smart play is to lay up. Long putts are great when they go in but can be a nightmare if you miss. If your 50% make range is 25', don't run at the chains from 50' if you will leave yourself with a comeback putt longer than 25'. Play smart and know the right time to go for it.




Disc Terminology

*Note* All statements will be made assuming a right-handed backhand (RHBH) throw. Left-handed backhand and right-handed forehand throws will result in a flight path opposite of the ones described here.
  Hyzer - Releasing the disc with the outter edge at an angle lower than parallel to the ground. This will cause the most discs to curve to the left. 
  Anhyzer - Releasing the disc with the outter edge at a higher than parallel to the ground. This will cause the most discs to curve to the right. 
  High Speed Turn - The characteristic of a disc to curve to the right at the beginning of its flight when thrown hard. 
  Low Speed Fade - The natural tendency of a disc to tail left as it slows down at the end of its flight. 
  Overstable - A term used to describe the relative resistance to high speed turn and amount of low speed fade of a disc. A more overstable disc will generally have higher resistance to turn and greater low speed fade. 
  Understable - A term used to describe a disc with relatively low resistance to high speed turn and less low speed fade. 
  Turnover - The term used to describe the flight of a disc that curves to the right when thrown flat or at hyzer. A less overstable or understable disc will generally be easier to turn over. 
  Nose Down - Releasing the disc with the front end of the disc lower than the back end. Certain discs will fly better when thrown nose down. 
  Nose Up - Releasing the disc with the front end of the disc higher than the back end. 
  Stall Out - A term used to describe the flight of a disc when it peaks in height and drops off to the left without much glide. This generally occurs when the disc is thrown with the nose up. 
  S-Curve - A term used to describe the flight of a disc when it begins by turning to the right and then "flexes" out and glides back to the left. 
  Roller - A type of throw where the disc is turned over so far that it lands on its edge and rolls. 
  Snap - A term used to describe the armspeed and power a player gets into their throw. More snap will generally make the disc fly faster and further.

· Tee Pad - The location or designated area in which the first throw of the golf hole is supposed to take place from. Tee Pads are typically be made of concrete or rubber. A portion of a side walk or a utility marker flag or spray painted box may also be used as a tee pad. 
· Throw - The act of advancing the disc towards the basket. This can be accomplished by many different throwing styles; Backhand, Forehand, Rollers. Each throw is counted towards the player’s score. 
· Lie - the spot where the disc comes to rest. This is often marked by a mini-disc marker.
· Drive - any throw off of the tee pad, or a throw from the fairway designed for maximum distance. 
· Approach - usually the second shot of a hole, designed to place the disc within putting distance.
· Putt - The final throw(s) of the hole aimed at getting your disc to come to rest in the trapper basket. Any throw within the circle (10 meter radius).
· The Circle - This is what helps defines a true disc golf putt. If a player is throwing his/her disc at the basket with in a 10 Meter or 30 Ft circle of the basket, they must follow an additional set of putting rules defined by the PDGA. Basically if you’re in the circle, your disc has to come to rest in the basket before any part of your body touches past the mini marker towards the basket. Failure to do so can lead to a “falling putt” penalty stroke. 


Tips For First Time Players

Go out and have fun. Don't let more experienced players intimidate you with their distance and accuracy. Throw an easy to control disc and focus on accuracy. Distance will come with time and experience so focus on putting your disc down in the middle of the fairway. Keep it simple and don't try advanced techniques until you have some basic form and control down. Throw with 1-step rather than trying to attempt a run up. Try to keep the disc close to your chest and keep it as flat as possible. Wait until you feel you are consistent and accurate before trying to add to your throw. Remember to have fun.







Baseball

Today a multi-billion dollar industry, baseball has come a long way from its crude and humble beginnings in the fields of 19th century America. More than a game, baseball remains an inseparable part of the American heritage and an intrinsic part of our national psyche. Referred to as “America’s Pastime” since 1856, baseball today is played by men and women of all ages and skill levels all around the world.

Who invented baseball?
Abner Doubleday, an American, is credited with inventing the game of baseball but he never claimed to have invented the game. So, contrary to popular belief, baseball was not invented by a single individual, but evolved from various European “bat and ball” games.

Russia had a version of baseball called Lapta, with dates back to the 14th century. Rounders, which shares more technical similarities to baseball, dates back to Tudor times (1485 – 1603) in England. Germany played a game called Schlagball, which was similar to Rounders. Americans played a version of Rounders called “Town Ball”, which dates back to the early 1800s.

The first known printed record of a game that resembled baseball is from an 1829 book called The Boy’s Own Book. A crude field diagram was included with specific locations of four stones or stakes (bases) that were arranged in a diamond. The article also mentioned how to “make an out” as well as how to get “home.” The first know newspaper account of a baseball game in the U.S. was published on September 11, 1845, in the New York Morning News.

Alexander Joy Cartwright is often referred to as “The Father of Baseball” for his role in organizing a group of ballplayers whom he exercised with since 1842 into one of Baseball’s first known teams, the New York Knickerbockers. On September 23, 1845, by virtue of its constitution and by-laws, the Knickerbocker Base Ball Club was officially formed. Cartwright created twenty rules, which were published and became known as the “20 Original Rules of Baseball” or the “Knickerbocker Rules.”

The new rules changed Baseball in a number of ways—further differentiating it from Town Ball. Three strikes to a batter, three outs to an inning, tags and force-outs in lieu of hitting a runner with a thrown ball, and the addition of an umpire. The 1845 rules also established the idea of “fair” and “foul” territory.

In 1857 the Committee on Rules and Regulations, headed by “Doc” Adams, instituted the following rules: nine equal innings for a full game, five equal innings for a complete game, 30 yard distance between the four bases, the pitching distance should be 45 feet, and also that nine men should make up a team.



Basic Baseball Rules

Batting, Outs, and Strikes
A youth baseball game usually consists of 6 innings. In each inning, each team will pitch and field while the other team bats. When the batting team gets 3 outs, the other team bats. 
Outs
A batter is out when any of the following occur: 
· They get 3 strikes 
· They hit a ball that is caught before the ball hits the ground 
· The ball is thrown to the first-baseman and the first-baseman touches the base with their foot while the ball is in their glove or hand. 
· Any member of the fielding team tags the batter with the ball or the glove containing the ball before they get safely to 1st base. 
· Any member of the fielding team tags the batter with the ball or the glove containing the ball when the batter is on their way to 2nd base, 3rd base, or home. 
Any base-runner is out if any of the following occur:
· The base runner is forced out before arriving at the next base. (See Force Out vs. Tag Out below) 
· The base runner is tagged out while off base. 



Strikes and Fouls
A batter may get a strike in 3 different ways: 
· A swing and a miss at a ball 
· A ball thrown into the strike zone that is not swung at but called a strike by the umpire 
· A ball hit "foul". 
A "foul" ball is one that is hit so it rolls to the outside of the line from home plate to 1st base or outside the line from home plate to 3rd base. A ball that is hit within the two lines previously described is a "fair" ball. A batter never receives a 3rd and final strike for hitting a foul ball. If foul balls are hit after 2 strikes are obtained, the batter keeps batting. The exception is that if a foul hit ball (or fair ball) is caught before it strikes the ground, the batter is out.

The Strike Zone
The strike zone is approximately the width of the home plate (or a little wider) and has height from about the knees to the shoulders of the batter.  This zone will vary slightly among leagues and umpires. As mentioned in the previous paragraph, if the pitched ball is within the strike zone and the batter does not swing, the umpire will call a strike. 
Balls and Walks
If the pitcher pitches to an area outside the "strike zone" that is called a "ball" by the umpire and the batter does not swing, this will count as a "ball". If the batter is awarded 4 balls before striking out or getting out in any other way, they will be given a "walk". In a walk, the batter is allowed to safely proceed to first base. 
Running the Bases
After a batter hits a fair ball, they will attempt to do one of the following: 
· Run to 1st base only. 
· Run to 1st base, then 2nd base (called a double). 
· Continue past 2nd base and run to 3rd base (called a triple). 
· Continue past 3rd base to home plate (called a home run). 
In addition, any previous batters that are on one of the bases may advance to subsequent bases and finally home. A run is scored for each player of the batting team successfully reaching home plate.



Over-Running the Bases
After a fair ball is hit, the batter proceeds to run to first base. If the batter is only going to run to first base, they are allowed to overrun the first base and are "safe" if they touch base before the first-baseman catches the ball while standing on base. The batter is still safe even if they are off base, provided they run straight past the first base and turn to their right.  If the batter, however, tags first base and rounds the corner to 2nd base, they may be tagged out if they are not successful! Also, players running from 1st to 2nd or 2nd to 3rd base may always be tagged out if they overrun the base and the 2nd or 3rd baseman tags them. So in summary, overrunning a base without danger of being tagged out is only allowed for a batter running straight past first base.
Tagging Runners Out
Any player of the fielding team may tag any runner out by touching the player with the ball in hand or the glove containing the ball provided the runner is off base with exception of the first base over-run covered in the previous paragraph.

Force-Out vs. Tag-Out Situations
Two runners of the batting team can not occupy a base at the same time.  This means that if there is a runner at 1st base and the next batter hits a fair ball, this runner on 1st must advance to at least 2nd base. This is known as a "force out at 2nd" situation. If this is the case,  the second baseman only has to tag the base before the runner arrives, rather than tag the runner. If the second baseman has enough time, they may even throw to first base to get the hitter out as well - if successful, this is known as a "double play".  In a "bases loaded" situation with runners at each base, a force out is possible at 1st base, 2nd base, 3rd base, or home since all of the runners and batters are forced to advance to the next base.   On the other hand, if a runner is already at 2nd base with 3rd base empty and the ball is hit, the 2nd base runner trying to reach 3rd may only be tagged out by actually tagging with the ball (as opposed to simply tagging base).  This last case is a "tag out" situation.  So in summary, if a runner is forced to advance, a force out is possible. If a runner is not forced to advance, they must be tagged out. A force-out on the batter is always possible at first base.
Rule Concerning Runs Scored When 3rd Out Is Made
All runs scored before the 3rd out is actually obtained will count if the third out occurs in a tag-out situation.  So for example, if there are two outs and runners at 2nd and 3rd and the batter hits a ball that results in the 2nd base runner being tagged out at 3rd for the 3rd out yet the 3rd base runner made it home before the actual out was made, the run would count.  If on the other hand, the runner made it home after the 3rd out was actually made, the run would not count. If the 3rd out occurred on a force-out situation, the run at home would not count, even if it was achieved before the 3rd out was made.
Rules Concerning Pop Fly Balls
A "pop fly ball" is a ball hit into the air so a fielder can catch it before it hits the ground.  If a pop fly is caught before it hits the ground, the batter is automatically out.  In addition, any runners that start to advance to another base before the ball is caught are out if the ball is thrown back to the baseman and the baseman tags the base with his/her foot before the runner returns back to base.  So for example, a pop fly is hit. While the fly ball is in the air, a runner on 2nd base advances to 3rd. The ball is caught and thrown back to the 2nd baseman and he/she tags base before the runner can get back on base. The runner would be out.  A runner may "tag up" however, and then safely run to the next base.  "Tagging up" means the runner waits until after the fair-hit pop-fly ball is caught and then runs to the next base.  So, if our 2nd base runner had waits until the ball is caught before proceeding to 3rd base, the runner would be safe, provided they did not get tagged out at 3rd base.





Basketball is a team sport in which two teams of five active players each try to score points against one another by propelling a ball through a 10 feet (3 m) high hoop (the goal) under organized rules. Basketball is one of the most popular and widely viewed sports in the world.
Points are scored by shooting the ball through the basket above; the team with more points at the end of the game wins. The ball can be advanced on the court by bouncing it (dribbling) or passing it between teammates. Disruptive physical contact (fouls) is not permitted and there are restrictions on how the ball can be handled (violations).
Through time, basketball has developed to involve common techniques of shooting, passing and dribbling, as well as players' positions, and offensive and defensive structures. Typically, the tallest members of a team will play center or one of two forward positions, while shorter players or those who possess the best ball handling skills and speed, play the guard positions. While competitive basketball is carefully regulated, numerous variations of basketball have developed for casual play. In some countries, basketball is also a popular spectator sport.













In early December 1891, Dr. James Naismith,[1] a Canadian physical education professor from McGill University of Montréal and instructor at YMCA Training School[2] (today, Springfield College) in Springfield, Massachusetts, USA, sought a vigorous indoor game to keep his students occupied and at proper levels of fitness during the long New England winters. After rejecting other ideas as either too rough or poorly suited to walled-in gymnasiums, he wrote the basic rules and nailed a peach basket onto a 10-foot (3.05 m) elevated track. In contrast with modern basketball nets, this peach basket retained its bottom, and balls had to be retrieved manually after each "basket" or point scored; this proved inefficient, however, so a hole was drilled into the bottom of the basket, allowing the balls to be poked out with a long dowel each time. The peach baskets were used until 1906 when they were finally replaced by metal hoops with backboards. A further change was soon made, so the ball merely passed through, paving the way for the game we know today. A soccer ball was used to shoot goals. Whenever a person got the ball in the basket, his team would gain a point. Whichever team got the most points won the game.[3]




James Naismith devised a set of thirteen rules of basketball: 
1. The ball may be thrown in any direction with one or both hands. 
2. The ball may be batted in any direction with one or both hands, but never with the fist. 
3. A player cannot run with the ball. The player must throw it from the spot on which he catches it, allowance to be made for a man running at good speed. 
4. The ball must be held in or between the hands. The arms or body must not be used for holding it. 
5. No shouldering, holding, pushing, striking or tripping in any way of an opponent. The first infringement of this rule by any person shall count as a foul; the second shall disqualify him until the next goal is made or, if there was evident intent to injure the person, for the whole of the game. No substitution shall be allowed. 
6. A foul is striking at the ball with the fist, violations of Rules 3 and 4 and such as described in Rule 5. 
7. If either side make three consecutive fouls it shall count as a goal for the opponents (consecutive means without the opponents in the meantime making a foul). 
8. Goal shall be made when the ball is thrown or batted from the ground into the basket and stays there, providing those defending the goal do not touch or disturb the goal. If the ball rests on the edge and the opponents move the basket, it shall count as a goal. 
9. When the ball goes out of bounds, it shall be thrown into the field and played by the first person touching it. In case of dispute the umpire shall throw it straight into the field. The thrower-in is allowed five seconds. If he holds it longer, it shall go to the opponent. If any side persists in delaying the game, the umpire shall call a foul on them. 
10. The umpire shall be judge of the men and shall note the fouls and notify the referee when three consecutive fouls have been made. He shall have the power to disqualify men according to Rule 5. 
11. The referee shall be the judge of the ball and decide when it is in play in bounds, to which side it belongs, and shall keep the time. He shall decide when a goal has been made and keep account of the goals with any other duties that are usually performed by a referee. 
12. The time shall be two 15-minute halves with five minutes' rest between. 
13. The side making the most goals in that time shall be declared the winners. 



The first official game was played in the YMCA gymnasium on January 20, 1892 with nine players and the game ended at 1-0 and the shot was made from 25 feet (7.6 m), on a court just half the size of a present-day Streetball or National Basketball Association (NBA) court. "Basket ball", the name suggested by one of Naismith's students, was popular from the beginning. By 1897-1898 teams of five became standard.

Basketball's early adherents were dispatched to YMCAs throughout the United States, and it quickly spread through the USA and Canada. By 1895, it was well established at several women's high schools. While the YMCA was responsible for initially developing and spreading the game, within a decade it discouraged the new sport, as rough play and rowdy crowds began to detract from the YMCA's primary mission. However, other amateur sports clubs, colleges, and professional clubs quickly filled the void. In the years before World War I, the Amateur Athletic Union and the Intercollegiate Athletic Association of the United States (forerunner of the NCAA) vied for control over the rules for the game. The first pro league, the National Basketball League, was formed in 1898 to protect players from exploitation and to promote a less rough game. This league only lasted 5 years.
Basketball was originally played with an association football. The first balls made specifically for basketball were brown, and it was only in the late 1950s that Tony Hinkle, searching for a ball that would be more visible to players and spectators alike, introduced the orange ball that is now in common use. Dribbling was not part of the original game except for the "bounce pass" to teammates. Passing the ball was the primary means of ball movement. Dribbling was eventually introduced but limited by the asymmetric shape of early balls. Dribbling only became a major part of the game around the 1950s as manufacturing improved the ball shape. By the 1950s, basketball had become a major college sport, thus paving the way for a growth of interest in professional basketball.
College basketball and early leagues
Naismith was instrumental in establishing college basketball. He coached at the University of Kansas for six years before handing the reins to renowned coach Forrest "Phog" Allen. Naismith's disciple Amos Alonzo Stagg brought basketball to the University of Chicago, while Adolph Rupp, a student of Naismith's at Kansas, enjoyed great success as coach at the University of Kentucky. In 1892, University of California and Miss Head's School, played the first women's inter-institutional game. Berenson's freshmen played the sophomore class in the first women's collegiate basketball game at Smith College, March 21, 1893. The same year, Mount Holyoke and Sophie Newcomb College (coached by Clara Gregory Baer) women began playing basketball. By 1895, the game had spread to colleges across the country, including Wellesley, Vassar and Bryn Mawr. On February 9, 1895 The first intercollegiate 5-on-5 game was played at Hamline University between Hamline and the School of Agriculture which was affiliated with University of Minnesota.[5][6] The School of Agriculture won in a 9-3 game. The first intercollegiate women's game was on April 4, 1896. Stanford women played Berkeley, 9-on-9, ending in a 2-1 Stanford victory. In 1901, colleges, including the University of Chicago, Columbia University, Dartmouth College, University of Minnesota, the U.S. Naval Academy, the University of Utah and Yale University began sponsoring men's games. By 1910, frequent injuries on the men's courts prompted President Theodore Roosevelt to suggest that college basketball form a governing body, resulting in the creation of the Intercollegiate Athletic Association of the United States (IAAUS). In 1910, that body would change its name to the National Collegiate Athletic Association (NCAA).
National Basketball Association
In 1946, the Basketball Association of America (BAA) was formed, organizing the top professional teams and leading to greater popularity of the professional game. The first game was played in Toronto, Ontario, Canada between the Toronto Huskies and New York Knickerbockers on November 1, 1946. Three seasons later, in 1949, the BAA became the National Basketball Association (NBA). An upstart organization, the American Basketball Association, emerged in 1967 and briefly threatened the NBA's dominance until the rival leagues merged in 1976. Today the NBA is the top professional basketball league in the world in terms of popularity, salaries, talent, and level of competition.
Playing Regulations
Games are played in four quarters of 10 (international) or 12 minutes (NBA). College games use two 20 minute halves while most high school games use eight minute quarters. Fifteen minutes are allowed for a half-time break, and two minutes are allowed at the other breaks. Overtime periods are five minutes long. Teams exchange baskets for the second half. The time allowed is actual playing time; the clock is stopped while the play is not active. Therefore, games generally take much longer to complete than the allotted game time, typically about two hours.
Five players from each team (out of a twelve player roster) may be on the court at one time. Substitutions are unlimited but can only be done when play is stopped. Teams also have a coach, who oversees the development and strategies of the team, and other team personnel such as assistant coaches, managers, statisticians, doctors and trainers.
For both men's and women's teams, a standard uniform consists of a pair of shorts and a jersey with a clearly visible number, unique within the team, printed on both the front and back. Players wear high-top sneakers that provide extra ankle support. Typically, team names, players' names and, outside of North America, sponsors are printed on the uniforms.
A limited number of time-outs, clock stoppages requested by a coach for a short meeting with the players, are allowed. They generally last no longer than one minute unless, for televised games, a commercial break is needed.
The game is controlled by the officials consisting of the referee ("crew chief" in men's college and the NBA), one or two umpires ("referees" in men's college and the NBA) and the table officials. For college, the NBA, and many high schools, there are a total of three referees on the court. The table officials are responsible for keeping track of each teams scoring, timekeeping, individual and team fouls, player substitutions, team possession arrow, and the shot clock.
The only essential equipment in basketball is the basketball and the court: a flat, rectangular surface with baskets at opposite ends. Competitive levels require the use of more equipment such as clocks, scoresheets, scoreboard(s), alternating possession arrows, and whistle-operated stop-clock systems.
A regulation basketball court in international games is 28 by 15 meters (approx. 92 by 49 ft) and in the NBA is 94 by 50 feet (29 by 15 m). Most courts are made of wood. A steel basket with net and backboard hang over each end of the court. At almost all levels of competition, the top of the rim is exactly 10 feet (3.05 m) above the court and 4 feet (1.2 m) inside the baseline. While variation is possible in the dimensions of the court and backboard, it is considered important for the basket to be of the correct height; a rim that is off by but a few inches can have an adverse effect on shooting.
There are also regulations on the size a basketball should be. If women are playing, the official basketball size is 28.5" in circumference (size 6) and a weight of 20 oz. For men, the official ball is 29.5" in circumference (size 7) and weighs 22 oz.
Violations
The ball may be advanced toward the basket by being shot, passed between players, thrown, tapped, rolled or dribbled (bouncing the ball while running).
The ball must stay within the court; the last team to touch the ball before it travels out of bounds forfeits possession. The ball-handler may not move both feet without dribbling, known as traveling, nor may he dribble with both hands or catch the ball in between dribbles, a violation called double dribbling. A player's hand cannot be under the ball while dribbling; doing so is known as carrying the ball. A team, once having established ball control in the front half of the court, may not return the ball to the backcourt. The ball may not be kicked nor struck with the fist. A violation of these rules results in loss of possession, or, if committed by the defense, a reset of the shot clock.
There are limits imposed on the time taken before progressing the ball past halfway (8 seconds in international and NBA; 10 seconds in NCAA and high school), before attempting a shot (24 seconds in the NBA, 30 seconds in NCAA women's and Canadian Interuniversity Sport play for both sexes, and 35 seconds in NCAA men's play), holding the ball while closely guarded (5 seconds), and remaining in the restricted area (the lane, or "key") (3 seconds). These rules are designed to promote more offense.
No player may interfere with the basket or ball on its downward flight to the basket, or while it is on the rim (or, in the NBA, while it is directly above the basket), a violation known as goaltending. If a defensive player goaltends, the attempted shot is considered to have been successful. If a teammate of the shooter goaltends, the basket is cancelled and play continues with the defensive team being given possession.
An attempt to unfairly disadvantage an opponent through physical contact is illegal and is called a foul. These are most commonly committed by defensive players; however, they can be committed by offensive players as well. Players who are fouled either receive the ball to pass inbounds again, or receive one or more free throws if they are fouled in the act of shooting, depending on whether the shot was successful. One point is awarded for making a free throw, which is attempted from a line 15 feet (4.5 m) from the basket.
The referee may use discretion in calling fouls (for example, by considering whether an unfair advantage was gained), sometimes making fouls controversial calls. The calling of fouls can vary between games, leagues and even between referees.

A player or coach who shows poor sportsmanship, for instance, by arguing with a referee or by fighting with another player, can be charged with a more serious foul called a technical foul. The penalty involves free throws (which unlike a personal foul, the other team can choose any player to shoot the free throws) and varies between leagues. Repeated incidents can result in disqualification. Blatant fouls with excessive contact or that are not an attempt to play the ball are called unsportsmanlike fouls (or flagrant fouls in the NBA) and typically will result in ejection.
If a team exceeds a certain limit of team fouls in a given period (quarter or half) – four for NBA and international games – the opposing team is awarded one or two free throws on all subsequent fouls for that period, the number depending on the league. In the US college game if a team surpasses 7 fouls in the half the opposing team is awarded a one-and-one free throw (a player making the first is given a second). If a team exceeds 10 fouls in the half the opposing team is awarded two free throws on all subsequent fouls for the half. A player who, in an international game, commits five fouls (including technical fouls), or in an NBA game, commits six fouls (excluding technical fouls) is not allowed to participate for the rest of the game, and is said to have "fouled out".
After a team has committed a specified number of fouls, it is said to be "in the penalty". On scoreboards, this is usually signified with an indicator light reading "Bonus" or "Penalty" with an illuminated directional arrow indicating that team is to receive free throws when fouled by the opposing team. (Some scoreboards also indicate the number of fouls committed.)
The number of free throws awarded increases with the number of fouls committed. Initially, one shot is awarded, but after a certain number of additional fouls are committed the opposing team may receive (a) one shot with a chance for a second shot if the first shot is made, called shooting "one-and-one", or (b) two shots. If a team misses the first shot (or "front end") of a one-and-one situation, the opposing team may reclaim possession of the ball and continue play. If a team misses the first shot of a two-shot situation, the opposing team must wait for the completion of the second shot before attempting to reclaim possession of the ball and continuing play.
If a player is fouled while attempting a shot and the shot is unsuccessful, the player is awarded a number of free throws equal to the value of the attempted shot. A player fouled while attempting a regular two-point shot, then, receives two shots. A player fouled while attempting a three-point shot, on the other hand, receives three shots.
If a player is fouled while attempting a shot and the shot is successful, typically the player will be awarded one additional free throw for one point. In combination with a regular shot, this is called a "three-point play" (or more colloquially, an "and one") because of the basket made at the time of the foul (2 points) and the additional free throw (1 point). Four-point plays, while rare, can also occur.



Basketball positions in the offensive zone

Although the rules do not specify any positions whatsoever, they have evolved as part of basketball. During the first five decades of basketball's evolution, one guard, two forwards, and two centers or two guards, two forwards, and one center were used. Since the 1980s, more specific positions have evolved, namely:
1. point guard: usually the fastest player on the team, organizes the team's offense by controlling the ball and making sure that it gets to the right player at the right time
2. shooting guard: creates a high volume of shots on offense; guards the opponent's best perimeter player on defense
3. small forward: often primarily responsible for scoring points via cuts to the basket and dribble penetration; on defense seeks rebounds and steals, but sometimes plays more actively
4. power forward: plays offensively often with his back to the basket; on defense, plays under the basket (in a zone defense) or against the opposing power forward (in man-to-man defense)
5. center: uses size to score (on offense), to protect the basket closely (on defense), or to rebound.






There are two main defensive strategies: zone defense and man-to-man defense. Zone defense involves players in defensive positions guarding whichever opponent is in their zone. In man-to-man defense, each defensive player guards a specific opponent and tries to prevent him from taking action.
Offensive plays are more varied, normally involving planned passes and movement by players without the ball. A quick movement by an offensive player without the ball to gain an advantageous position is a cut. A legal attempt by an offensive player to stop an opponent from guarding a teammate, by standing in the defender's way such that the teammate cuts next to him, is a screen or pick. The two plays are combined in the pick and roll, in which a player sets a pick and then "rolls" away from the pick towards the basket. Screens and cuts are very important in offensive plays; these allow the quick passes and teamwork which can lead to a successful basket. Teams almost always have several offensive plays planned to ensure their movement is not predictable. On court, the point guard is usually responsible for indicating which play will occur.
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Bowling is a game in which players attempt to score points by rolling a bowling ball along a flat surface, usually a wooden or synthetic surface, either into objects called pins or to get close to a target ball.[1] There are many forms of bowling, with one of the most recent being ten-pin bowling. Primitive forms of bowling may have existed in ancient times as early as A.D. 300 in Germany,[2] and also in ancient Finland and Yemen.[3] The first standardized rules were established in New York City, on September 9, 1895.[4] Today, bowling is enjoyed by 95 million people in more than ninety countries worldwide [5] and continues to grow through entertainment mediums such as video games for home consoles and hand held devices.[
While earlier versions of bowling may not look exactly like the modern version, the origins of bowling can be traced about 4,000 years back to Rome and Greece, and some clues suggest the sport may have even earlier origins. 
Nevertheless, not much information on the early evolution of bowling exists until about 2,000 years ago, when a similar game that entailed tossing stone objects as close to other stone objects as possible was documented.  This game became popular with Roman soldiers, and eventually evolved into what we call bocce, or outdoor bowling. 
Modern bowling also has some roots in old German religious ceremonies.  In fact, this is most likely where today's pins were introduced.  In these ceremonies, parishioners were instructed to place their kegels — a pin-resembling item that most Germans carried for protection and sport — at the end of a long lane.  They were then instructed to roll a rock at the kegel.  If they knocked the kegel over, their sins were absolved.  Martin Luther was an avid bowler, and he set up a couple of lanes in his back yard so that he and his children could enjoy it as sport. 
Bowling became very popular in Britain as early as the 1300s, and was a favorite pastime of King Edward III's soldiers.  It is thought that the game was brought indoors in England during the 1400s. 
Bowling was brought to the United States by Europeans who settled in the New World.  During Colonial times bowling, which was then called "nine pins" because of the number of pins used, was banned.  
Why? Because it was associated with drinking and gambling. 
In 1840, some of the first indoor bowling lanes — called Knickerbocker Alleys — were built in New York City.  Soon, more and more indoor bowling alleys cropped up throughout the country.  In addition to bowling, these lanes also served as gambling centers.  When laws were put into place to outlaw what was then called "nine-pins," someone added a tenth pin and renamed it bowling to keep the sport alive. 
The extra pin and the new name gave bowling a new lease on life.  No longer the sport of gamblers, it was now enjoyed by men, women, and children in a more wholesome environment.  By the end of the 1800s, there were more than 200 indoor ten-pin bowling alleys in New York alone. 






During the late 1800s, more standardized rules were put into play as bowling became a competitive sport.  In 1901, the National Bowling Congress held its first championship tournament.  Around this time, competitions designed solely for women were also organized.  As the sport grew, innovations such as bowling balls with drilled holes and automatic pinspotters revolutionized the sport.  The Professional Bowlers Association was formed and went on tour in 1959, and enjoyed impressive television ratings during its heyday. 
Today, more than 60 million Americans enjoy bowling at least once a year, 

Bowling is an anaerobic type of physical exercise, similar to walking with free weights. Bowling helps in burning calories and works muscle groups not usually exercised. The flexing and stretching in bowling works tendons, joints, ligaments, and muscles in the arms and promotes weight loss. Apart from the physical benefits it also has psychosocial benefits, strengthening friendships or creating new ones in groups.

Like any other physical activity, warming up helps to prevent injuries. Checking the soles of shoes for sticky objects helps to avoid falls. Since bowling balls are heavy with varying weight ranges, to avoid back and wrist injury they should be picked up with both hands. It’s recommended to bend one’s knees while picking up bowling balls to avoid back injuries. The bowling ball return mechanism has a driven wheel, and bowlers should keep their hands clear of it.







[image: ]
These boys set up pins in an arcade bowling alley in Trenton, New Jersey. Sometimes they worked past midnight.

The 41.5-inch wide, 60-foot lane is bordered along its length by "gutters” — semi-cylindrical channels designed to collect errant balls. The narrow lane prevents bowling a straight line at the angle required to consistently carry (knock down) all ten pins for a strike. Most skillful bowlers will roll a more difficult-to-control hook ball to overcome this. 

There is a foul line at the end of the lane nearest to the bowler: if any part of a bowler’s body touches the lane side of this line after the ball is delivered (rolled), it is called a foul and any pins knocked over by that delivery are scored as zero (0). (The bowler is allowed a shot at a new rack of ten pins if he fouled on the first roll of a frame.) 

Behind the foul line is an “approach” approximately 15 feet long used to gain speed and leverage on the ball before delivering it. 60 feet from the foul line, where the lane terminates, it is joined to a roughly 36-inch deep by 41.5-inch wide surface of durable and impact-resistant material called the "pin deck," where each rack of pins is set.






The bowler is allowed ten frames in which to knock down pins, with frames one (1) through nine (9) being composed of up to two rolls. The tenth frame may be composed of up to three rolls: the bonus roll(s) following a strike or spare in the tenth (sometimes referred to as the eleventh and twelfth frames) are fill ball(s) used only to calculate the score of the mark rolled in the tenth.
Bowling has a unique scoring system which keeps track not only of the current score but also strikes and spares, which give multiple marks. Effectively, there are three kinds of marks given in a score; a strike (all ten down in the first ball), a spare (all ten down by the second ball), and an open (missed pins still standing when the turn ends). 
A strike wins you ten points plus the points for the next two balls thrown (for example if you got a strike then followed with a 7 then 2 your value for the strike would be 10+7+2, or 19). A spare wins you ten points plus the points for the next ball thrown (again, if you get a spare then follow it with 7 pins down your value for the spare would be 10+7, or 17). 
Open frames are added normally (example: you knock down 5 on your first ball and 3 on your second your open frame would be worth 5+3, or 8 points). The maximum score in tenpin bowling is 300. This consists of getting 12 strikes in a row in one game, and is also known as a perfect game.
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Scoring
In general, one point is scored for each pin that is knocked over. So if a player bowls over three pins with the first shot, then six with the second, the player would receive a total of nine points for that frame. If a player knocks down 9 pins with the first shot, but misses with the second, the player would also score nine. When a player fails to knock down all ten pins after their second ball it is known as an open frame.
In the event that all ten pins are knocked over by a player in a single frame, bonuses are awarded.
A ten-pin bowling score sheet showing how a strike is scored.
· strike: When all ten pins are knocked down with the first ball (called a strike and typically rendered as an “X” on a score sheet), a player is awarded ten points, plus a bonus of whatever is scored with the next two balls. In this way, the points scored for the two balls after the strike are counted twice.
Frame 1, ball 1: 10 pins (strike)
Frame 2, ball 1: 3 pins
Frame 2, ball 2: 6 pins
The total score from these throws is: 
· Frame one: 10 + (3 + 6) = 19
· Frame two: 3 + 6 = 9
TOTAL = 28


Two consecutive strikes are referred to as a “double
Three strikes bowled consecutively are known as a “turkey” or “triple.”
The most points that can be scored in a single frame is 30 points (10 for the original strike, plus strikes in the two subsequent frames).

A player who bowls a strike in the tenth (final) frame is awarded two extra balls so as to allow the awarding of bonus points. If both these balls also result in strikes, a total of 30 points (10 + 10 + 10) is awarded for the frame. These bonus points do not count on their own, however. They only count as the bonus for the strike.

[image: ]
· spare: A “spare” is awarded when no pins are left standing after the second ball of a frame; i.e., a player uses both balls of a frame to clear all ten pins. A player achieving a spare is awarded ten points, plus a bonus of whatever is scored with the next ball (only the first ball is counted). It is typically rendered as a slash on scoresheets in place of the second pin count for a frame.
Example: 
Frame 1, ball 1: 7 pins
Frame 1, ball 2: 3 pins (spare)
Frame 2, ball 1: 4 pins
Frame 2, ball 2: 2 pins
The total score from these throws is: 
· Frame one: 7 + 3 + 4 (bonus) = 14
· Frame two: 4 + 2 = 6
TOTAL = 20
A player who bowls a spare in the tenth (final) frame is awarded one extra ball to allow for the bonus points.
Correctly calculating bonus points can be difficult, especially when combinations of strikes and spares come in successive frames. In modern times, however, this has been overcome with automated scoring systems, linked to the machines that set and clear the pins between frames. A computer automatically counts pins that remain standing, and fills in a virtual score sheet (usually displayed on monitors above each lane). However, even the automated system is not fool-proof, as the computer can miscount the number of pins that remain standing.
The maximum score in a game of ten-pin is 300. On Feb. 2, 1997, University of Nebraska sophomore Jeremy Sonnenfeld became the first person ever to roll three perfect games of 300 in a three-game series (as approved by the American Bowling Congress). This has only been achieved a handful of times since.
In Britain, the youngest bowler ever to achieve a perfect single game score of 300 (12 consecutive strikes), in a sanctioned competition was &0000000000000012.00000012 years, &0000000000000071.00000071 days old Elliot John Crosby, at AMF Purley in South London, England in the Surrey County trials on January 7, 2006.[20] Crosby beat the previous British 300 shooter record holder Rhys Parfitt by more than a year. Parfitt was 13 years, 4 months when he achieved a 300 point game at the London international tenpin bowling tournament in 1994. 


In the United States, the youngest ever bowler to achieve this in a sanctioned competition is two-handed bowler Chaz Dennis of Columbus, Ohio. He achieved this competing in the Hillcrest Preps-Juniors league at Hillcrest Lanes in Columbus, Ohio on December 16, 2006 at &0000000000000010.00000010 years, &0000000000000088.00000088 days old. Dennis was 20 days younger than the previous record-holder, Michael Tang of San Francisco, California, who set his record when he was &0000000000000010.00000010 years, &0000000000000108.000000108 days old competing in the Daly City All Stars Scratch Trios League at the Sea Bowl in Pacifica, California.
Bowling terms

Address: Bowler's starting position. (stance)
Angle: The direction the ball travels when going into the 1-3 pocket (1-2 for lefties).
Approach: 1) Part of the lane from the very back of the ball return area to the foul line. Most approaches are 16' long; they are required by the ABC to be at least 15'. (platform, runway) 2) Start of the bowler¹s motion, ending with the start of the delivery, which is when the ball begins its final swing forward to the release. 
Armswing: The arc of the bowling arm and hand from the first move toward the line until the delivery of the ball over the line. 
Arrows: Aiming points embedded in the lane. These seven arrows (usually red or black, but may be other colors) are used for targeting. (darts) 
Ball return: Track between the lanes the ball travels on when being returned to the bowler.
Conversion: "Making" a spare; i.e., knocking down all the pins that remain with a second ball. Usually used only when remarking on the conversion of splits.

Darts: The "arrows" located between 12 and 16 feet beyond the foul line; used for targeting.

Follow-through: Motion after release.

Foul: Touching or going beyond the foul line at delivery. 
Foul line: The mark that determines the beginning of the lane, 60' this side of the head pin, where the gutters start. Usually red. Has detector lights ("foul lights") and a buzzer to alert your team and opponents to your clumsiness. Crossing it gets you a count of zero for that ball and, if on the first ball, a shot at a new rack of pins. 
Frame: A tenth part of a game of bowling.

Hook: A ball that breaks to the left for right-handers and to the right for lefties.

Lofting: Throwing the ball well out onto the lane rather than rolling it.

Open bowling: Nonleague or non-tournament play, for fun or practice.

Pocket: The 1-3 for right-handers and 1-2 for lefties.

Release: Hand motion as ball is put onto lane.

Return: The track on which balls roll from pit to ball rack.

Slide: The last step of the delivery.

Spare: All pins down with two balls.

Split: A spare leave in which the headpin is down and the remaining combination of pins have an intermediate pin down immediately ahead of or between them.

Strike: All ten pins down on the first ball.

Strike out: To get all three available strike in the tenth frame.

Turkey: Three strikes in a row. (triple)


Basic Bowling Tip
	1. From a starting point roughly four-and-a-half steps from the foul line, hold the ball at waist level with both hands. Your weight should be on your left foot (reverse for left-handers). Don't aim at the pins; line up your shot using the arrows located 10 to 15 feet down the lane. 
	[image: Step 1]

	2. With both hands, push the ball straight out from your body, a move known as the pushaway. Take a first short step with your right foot, release your left hand, and let the weight of the ball carry it downward on a smooth arc. 
	[image: Step 2]

	3. As the ball continues its backswing, take a second step with your left foot. Your arm should be close to your body and fully extended. Keep a straight wrist and swing your arm in a smooth, pendulum motion. 
	[image: Step 3]

	4. On your third step, the ball should be at the height of its backswing--but no more than shoulder high. Try to keep your shoulders parallel with the foul line. 
	[image: Step 4]

	5. For the fourth step, the ball comes forward full force and the legs bend to allow the ball to be released at floor level. Your arm and sliding left foot should reach the foul line together. Let the ball do the work; don't try to throw it. 
	[image: Step 5]

	6. Once the ball is released, let your swinging arm continue in a smooth follow-through toward your target arrow, ending at about shoulder height. Apply vocal encouragement and body English as needed. 
	[image: Step 6]








Ok! Now some basic lessons on how to score the game, and why.

Some may ask why do we need to know how to do this? Our center uses computers to do this for us. Well although a lot of centers use a computer to score not all of them do and a basic understanding of how is worthwhile if only to check that someone who says "I know how" does actually know how. Plus that and one regulation does state that a sanctioned competition should be manually scored as well, after all we all know a computer isn't foolproof and errors have been seen, although rare. Most errors will occur, not from the addition, but because the sensors at the pin deck have miscounted OK let’s look at a scorecard.

[image: Score Card]


What you see are a set of numbers within boxes with a few other symbols that maybe you haven't seen before. Lets go through this frame by frame.
 
Frame 1, well it would seem we didn't find a good line and only scored eight with the first ball and this is recorded in the left hand of the two smaller boxes. For the second shot of the frame we only managed one of the remaining pins and this is recorded in the right hand box. We haven't got any bonuses as we don't have a spare or strike so this can be scored in the remaining area as NINE (Eight + One).

Frame 2, oops! not a brilliant first ball again only Seven, oh well, put this in the left hand box. Ah! better, managed to get the remaining three pins with the second shot, this is a Spare and is recorded in the right hand box as a Slash running from bottom left corner of the box to top right. Many people will shade the lower triangle But this is not the proper method of scoring. We can't score this yet as the spare constitutes One bonus ball score. I will go into this at the end. 


Frame 3, Ah! a better first ball this gets nine. Record again in the left hand box and now we can score the second frame. We got all Ten pins so it is Nine + Ten + Nine (The bonus ball score) = Twenty Eight. Second ball again gets the remaining pin so again we record a spare in the right hand box. Again we can't score due to the bonus. 

Frame 4, Ok got that line sorted and we knocked them all down with the first ball, a Strike, and this is recorded in the left hand box with a cross. We can't score this frame as a strike will get you Two bonus ball scores, but we can score the previous frame and this is Twenty Eight + Ten + Ten (the strike) = Forty Eight. 

Frame 5, Oops! A new symbol appears here, we didn't put a good first ball in and we 
left two pins which look like a split but one of the two remaining is the Head (Number 1) Pin, this means it is NOT a split but is called a washout and is depicted with a 'W' above the frame box. The second ball missed both remaining pins and is recorded with a dash in the second box. We can now score the 4th frame which is Forty Eight + Ten + Eight (Eight + Zero) = Sixty Six and now the 5th Frame Sixty Six + Eight = Seventy Four. 

Frame 6, Got the line again and a Strike results, again the 'X' in the left box, again we can't score until we know the bonus scores.

Frame 7, Really got this sussed now and we score another Strike (A Double). Still can't score frame 6.

Frame 8, Well what do you know, another strike (a Turkey) again the 'X' in the left box. Now we can score frame 6 - Seventy Four + Ten + Ten + Ten = One Hundred and Four. 

Frame 9, Oh well, it couldn't last and we get a Seven but the pins are Split apart and one is not the head pin, so now we put the seven in the left box and put a circle around this to depict the split. We can score frame 7 One Hundred and Four + Ten + Ten + Seven = One Hundred and Thirty One. Second ball and we went across the foul line, now any pins we hit are disallowed and no score recorded but we put an 'F' in the right box. (If you should do this on the first ball then no score is recorded and the 'F' goes in the left box and all Ten pins are reset for the Second ball). Score can be placed for frame 8, One Hundred and Thirty One + Ten + Seven + Zero = One Hundred and Forty Eight. and for frame 9, One Hundred and Forty Eight + Seven + Zero = One Hundred and Fifty Five. 



Frame 10, OK Back to normal and a Strike This is placed in the left box (In my example 3 boxes are shown in the 10th frame, some scorecards have the normal two boxes plus a third in the end box. We can't score this as we need two bonus balls which are bowled on the same lane immediately. We got a Nine and Spare with these so scoring is One Hundred and Fifty Five + Ten + Nine + One = One Hundred and Seventy Five. If you should get a Spare in the tenth you get one extra ball not two. 
Handicap, In the end box we are showing a score of 35, (Sometimes this will be in the first box - where your name goes) this is your handicap, which in most league games will be set by a formulae set by the league secretary/committee. This is then added to the final Scratch score so this game results in a final score of One Hundred and Seventy Five + Thirty Five = Two Hundred and Ten. 

Recap time. Ok So the score for the first ball will always go in the left hand smaller box, the score for the second ball in the right hand small box. A Spare is recorded in the second box with a slash and a Strike recorded in the left box with an 'X'. A Split is depicted in the left box with a ring around the score (a split is when two pins or more are left and there is a pin missing between them and one of the remaining pins is not the head pin). A Washout is like a split but with the head pin present and is recorded with a 'W' above the left hand box. A Miss is depicted with a dash in the relevant box. A Spare will make the score increase by ten PLUS the next ball, a Strike will make the score increase by ten PLUS the next two balls.

Ok, A small suggestion came in to me suggesting a blank (I.E. No Totals) score card for people to try to see if they can follow this through properly so the next image is that with the ball scores filled in so can you get the correct score.?? both handicap and scratch scores please....
[image: A Blank 
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OK the answer to the scorecard is 200 Scratch and 217 Handicap

The Basics of Keeping Score

    Even with automatic scoring, it's a good idea to know the fundamentals of keeping score in the sport of bowling.  After all, you have to know how to keep score if you want to know what you need to bowl to beat your opponent for either competition or just for fun!!
    First, what is a game of bowling?  Some people get confused when they hear the phrases "per game" or "per game per person."  A game of bowling consists of 10 frames, in which a bowler has two chances per frame to knock down all ten pins.  If a bowler knocks down all ten pins in those two turns in the 10th frame, an extra bonus chance is awarded.
    So, when we say "per game" or "per game per person," that means each 10 full frames bowled by each person.  So if two people bowl one game each (10 frames each) they have bowled a total of two games.  Our Automatic Scorers can fit six people on each lane, so if each person bowls a game, six complete games have been bowled.  Even though each person has bowled only one game, 60 total frames have been bowled by the group, equaling 6 games.

This is an example of one complete game:
Scoring
    There are several symbols used when keeping score: an "X" signifies a "strike" in which all ten pins have been knocked down by the first roll of the ball in a frame; a "/" signifies a "spare" in which the remainder of the pins left standing after the first roll are knocked down on the second roll in a frame; a "-" indicates that no pins were knocked down on that roll, called a "miss"; an"F" indicates a "foul" where a part of the bowler's body went past the foul line, which marks the boundry of the approach (the part of the lane where we walk and release the ball) and the lane itself, where the oil is placed and the ball rolls towards the pins; and a "O" around a number indicates that the pins left standing after the first roll are in a formation known as a "split."  Some scorers, such as ours, use an "S" in front of the number to indicate a split.  Splits occur when the headpin (the foremost pin) is knocked down, and there is a gap of at least one pin between all the others left standing.  The terms "wide" and "washout" are used to define this situation except that the headpin was left standing.  Sometimes, a "W" is used to indicate this situation, but that has generally gone out of use.
[image: http://slocums.homestead.com/files/scrsht01.gif]
[image: http://slocums.homestead.com/files/scrsht02.gif]
[image: http://slocums.homestead.com/tp.gif]For the most part, you keep score by adding the number of pins knocked down in each frame.  Special bonuses are awarded for strikes and spares.  When a strike is bowled, the bowler is awarded the score of 10 (for knocking down all ten pins), plus he gets to add the total of his next two rolls to that frame.  For a spare, the bowler gets the 10, plus the total number of pins knocked down on the next roll only.  In the examples above, you can see that the bowler rolled a strike in the 1st frame, so he gets 10 for that frame, plus gets to add whatever he knocks down on his next two rolls.  
In 2nd frame, he knocked down seven pins on his first roll, indicated by the number 7.  On his second roll, he knocked down the remaining three pins standing, so he gets a spare in that frame, and adds 10 more pins to his score in the 1st frame, indicated by the number 20.  He also gets the bonus for the spare, so must wait to roll another ball before adding the score for the 2nd frame.  His first roll of the 3rd frame knocks down all but one pin, so he gets to add 19 pins to his total score in the 2nd frame, making the score for two frames 39.  The bowler misses the pin on his second roll, so only gets a total of 9 for the 3rd frame, and that is immediately added to the total score, which becomes 48 for the first three frames.
[image: http://slocums.homestead.com/files/scrsht03.gif]
[image: http://slocums.homestead.com/tp.gif]In the 4th frame, the bowler gets another strike, so no total is added until he rolls the ball two more times.  In the 5th frame, on the first roll, the ball goes into the gutter, so a miss is scored, but no total is added yet until he rolls the second ball in which he knocks down 8 of the pins.  He gets a score of 18 for the 4th frame and 8 for the 5th frame, making his total score at the halfway point 74.
[image: http://slocums.homestead.com/files/scrsht04.gif]
    	In the 6th frame, the bowler converts a split, then his foot crosses the foul line on the first roll of the 7th frame.  Even though he knocked some pins down on that roll, an "F" is marked, and zero taken because of the violation, giving the bowler only the original total of 10 for the 6th frame, making his total score at that point 84.  He knocks down 6 pins in the second roll of the 7th frame, giving him a total score of 90 through seven complete frames.

    	In the 8th and 9th frames, the bowler gets a strike each, also called a "double." Because the bowler has yet to roll two balls following the strike in the 8th frame, no total score is made yet.  In the first ball of the 10th frame, the bowler gets another strike, making three consecutive strikes which is also called a "turkey."  The bowler also gets the maximum score possible for a single frame of bowling in the 8th frame, which is 30 pins, and that is added to the 90 for a total score of 120 in eight frames.  Because the bowler knocked down all ten pins in one of his two available rolls for the 10th frame, he will get a bonus third roll for that frame.  He knocks down eight pins on the second roll, making his total for the 9th frame 28, which is added to his total score of 120, giving him 148 for nine frames.  On the bonus ball, he only gets one of the pins left standing, so he adds the 10 for the strike on his first roll to the 8 on his second roll with the 1 of his bonus third roll for a total of 19 pins in the 10th frame.  That 19 is then added to his current total score of 148, giving the bowler a final score of 167 for the game.
[image: http://slocums.homestead.com/files/scrsht05.gif]


If the bowler didn't get a strike or spare in the 10th frame, as shown here, no bonus roll is awarded and the score would look like this (with seven pins knocked down on the first roll, and all but one knocked down on the second roll).
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The Perfect Game
    Every serious bowler aspires to bowl what is called the perfect game, as one of his or her goals.  As mentioned above, the maximum score for a single frame is 30 pins -- 10 for the pins actually knocked down in that frame when a strike is rolled, plus 10 pins for the first roll that follows (which would have to be a strike), and another 10 pins for the second roll (which would also have to be a strike).  Times this by the 10 frames in a game of bowling and you get the perfect game -- a 300.  As you can see above, it is achieved by rolling 12 consecutive strikes in a single game.
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Volleyball

William Morgan invented volleyball in 1895 at the Holyoke, Massachusetts, YMCA (Young Men‘s Christian Association) where he served as Director of Physical Education. Morgan was motivated by Naismith's game of basketball designed for younger students to invent a game suitable for the older members of the YMCA.
William Morgan's basis for the new game of Volleyball was the then popular and similar German game of Faustball and a few other sports including: tennis (the net), basketball, baseball and handball. Morgan originally called his new game of Volleyball, Mintonette. The name Volleyball came about after a demonstration game of the sport, when a spectator commented that the game involved much "volleying" and game was renamed Volleyball.
The first rules, written down by William G Morgan, called for a net 6 ft 6 in (1.98 m) high, a 25×50 ft (7.6×15.2 m) court, and any number of players. A match was composed of nine innings with three serves for each team in each inning, and no limit to the number of ball contacts for each team before sending the ball to the opponents’ court. In case of a serving error, a second try was allowed. Hitting the ball into the net was considered a foul (with loss of the point or a side-out)—except in the case of the first-try serve.

The first official ball used in volleyball is disputed; some sources say that Spalding created the first official ball in1896, while others claim it was created in 1900.




Basic Rules

Serving:

1. Server must serve from behind the restraining line (end line) until after contact.
2. Ball may be served underhand or overhand.
3. Ball must be clearly visible to opponents before serve.
4. Served ball may graze the net and drop to the other side for point.
5. First game serve is determined by a volley, each subsequent game shall be served by the previous game loser.
6. Serve must be returned by a bump only. No setting or attacking a serve.

Scoring:

1. Rally scoring will be used.
2. There will be a point scored on every score of the ball.
3. Offense will score on a defense miss or out of bounds hit.
4. Defense will score on an offensive miss, out of bounds hit, or serve into the net.
5. Game will be played to 25 pts.
6. You must win by 2 points.

Rotation:

1. Team will rotate each time they win the serve.
2. Players shall rotate in a clockwise manner.
3. There shall be 4-6 players on each side.


Playing the Game:

1. Maximum of three hits per side.
2. Player may not hit the ball twice in succession (A block is not considered a hit).
3. Ball may be played off the net during a volley and on serve.
4. A ball touching a boundary line is good.
5. A legal hit is contact with the ball by a player body above and including the waist which does not allow the ball to visibly come to a rest.
6. If two or more players contact the ball simultaneously, it is considered one play and the players involved may not participate in the next play.
7. A player must not block or attack a serve.
8. Switching positions will be allowed only between front line players (after the serve only).

Basic Violations:

1. Stepping on or over the line on a serve.
2. Failure to serve the ball over the net successfully.
3. Hitting the ball illegally (Carrying, Palming, Throwing, etc.).
4. Touches of the net with any part of the body while the ball is in play. If the ball is driven into the net with such force that it causes the net to contact an opposing player, no foul will be called, and the ball shall continue to be in play.






5. Reaching over the net, except under these conditions:
· When executing a follow-through.
· When blocking a ball which is in the opponents court but is being returned (the blocker must not contact the ball until after the opponent who is attempting to return the ball makes contact), except to block the third play.
6. Reaches under the net (if it interferes with the ball or opposing player).
7. Failure to serve in the correct order.
8. Blocks or spikes from a position which is clearly not behind the 10-foot line while in a back row position.

The Court
1. The game is played on a volleyball court 18 meters (59 feet) long and 9 meters (29.5 feet) wide.
2. It is divided into two 9 m × 9 m halves by a one-meter (40-inch) wide net placed so that the top of the net is 2.43 meters (7 feet 11
3. 5/8 inches) above the center of the court for men's competition, and 2.24 meters (7 feet 4 1/8 inches) for women's competition. 
4. These heights are varied for veterans and junior competitions.
5. There is a line 3 meters from and parallel to the net in each team court which is considered the "attack line". This "3 meter" (or 10 foot) line divides the court into "back row" and "front row" areas (also back court and front court).
6. These are in turn divided into 3 areas each: these are numbered as follows, starting from area "1", which is the position of the serving player:


7. After a team gains the serve (also known as siding out), its members must rotate in a clockwise direction, with the player previously in area "2" moving to area "1" and so on, with the player from area "1" moving to area "6".
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8. The team courts are surrounded by an area called the free zone which is a minimum of 3 meters wide and which the players may enter and play within after the service of the ball. All lines denoting the boundaries of the team court and the attack zone are drawn or painted within the dimensions of the area and are therefore a part of the court or zone. 

9. If a ball comes in contact with the line, the ball is considered to be "in". An antenna is placed on each side of the net perpendicular to the sideline and is a vertical extension of the side boundary of the court. A ball passing over the net must pass completely between the antennae (or their theoretical extensions to the ceiling) without contacting them.
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Volleyball court



Game Play

Each team consists of six players. A player from the serving team throws the ball into the air and attempts to hit the ball so it passes over the net on a course such that it will land in the opposing team's court (the serve). The opposing team must use a combination of no more than three contacts with the volleyball to return the ball to the opponent's side of the net.
These contacts usually consist first of the bump or pass so that the ball's trajectory is aimed towards the player designated as the setter; second of the set (usually an over-hand pass using wrists to push finger-tips at the ball) by the setter so that the ball's trajectory is aimed towards a spot where one of the players designated as an attacker can hit it, and third by the attacker who spikes (jumping, raising one arm above the head and hitting the ball so it will move quickly down to the ground on the opponent's court) to return the ball over the net. The team with possession of the ball that is trying to attack the ball as described is said to be on offense.

The team on defense attempts to prevent the attacker from directing the ball into their court: players at the net jump and reach above the top (and if possible, across the plane) of the net in order to block the attacked ball. If the ball is hit around, above, or through the block, the defensive players arranged in the rest of the court attempt to control the ball with a dig (usually a fore-arm pass of a hard-driven ball). After a successful dig, the team transitions to offense.

The game continues until one team has scored 25 points and is at least 2 points ahead of their opponent. The teams will then switch sides of the court. The Losing team will then serve first to start the next game. A match consists of up to 3 games. The team that wins two out of the three games is the winner of the match.
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