Learning to Throw Backhand 

There are two main factors to consider when throwing a disc; forward momentum and centrifugal force (spin). In other words, a well-thrown disc will have both sufficient wrist "snap" AND force behind it. Wrist snap is often overlooked by novices, but is essential to throwing the disc successfully. 

Two additional important considerations are the angle to the ground at which the disc is released, and the point in the throw at which the disc is released. If this all sounds confusing, don't worry too much. With disc in hand, your physical instincts will kick in and grasp the mechanics fairly quickly. 

Just as in tennis, there are two main throws: the forehand (aka flick) and the backhand. If you've thrown around with your friends, you have probably been throwing backhands. Here is some useful advice on this throw. 

The Backhand

...The Basic Grip 

Shown are a couple of different versions of this grip. It is characterised by the index finger of the throwing hand being placed along the outside rim of the disc.

The first version has the middle finger of the throwing hand extended towards the center of the disc. This version gives a high degree of control and stability, since the index finger along the rim helps with direction and the middle finger supporting the disc supplies stability.
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On the down side, there are only two fingers gripping the rim, and this leads to much less power than most of the other grips. Most of the power in a grip comes from the ripping of the disc off the end of the index finger.

The second version is one rarely seen. It has the index finger on the rim but not the middle finger support. It gives a little more power as more fingers are gripping the rim, but the power gain is fairly insignificant compared to the loss of control. Bigger power gains are obtained by having the index finger gripping the rim. 

...The Power Grip 

This is the most popular grip among experienced throwers, and is the one used by almost all disc golfers. All fingers are gripping the rim tightly, and there are no fingers supporting the disc. 
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This means there is a considerable loss of control, since the release point is much harder to judge. A fair degree of control can be regained through practice, and the loss is offset in some ways by the large power gain produced by the disc ripping off the end of the index finger. This grip does however make it harder to throw the high backhand as there is no support for the sharp upward push on the disc just prior to release. 

A certain amount of control also depends on the position of the thumb, and how tight the grip is on the disc. In general, the tighter the grip, the more spin which is able to be imparted to the disc, and hence better control in the wind. The thumb can also be placed anywhere from along the rim of the disc to pointing towards the center of the disc. 

The best control, particularly with respect to air bounces, is to have the thumb pointing towards the center of the disc, and this also aids a tight grip. A tight grip also keeps the disc steady and makes high backhands easier to throw. On the down side, it seems a little harder to get as much distance with the thumb pointing toward the middle. This is because of the tendency to drag the thumb across the back edge of the disc on release. 
...The Backhand Throw 

Our natural tendency is to directly face the person we're throwing the disc to. Unfortunately, this often results in throws that veer wildly off target. So, position yourself accordingly: 
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If you're right handed, stand with your right shoulder toward your target; left handers should stand with their left shoulder facing the target. Spread your feet about hip width apart, so that you have a more stable platform to throw from. Flex your knees slightly, so that your body is not rigid. Bring your arm backwards, so that the disc is next to your rear leg and you feel your weight shift slightly back. Your forearm should not be parallel to the ground, but dropped a bit, so that the disc is at about a 45 degree angle.

Remember, the force in this throw comes not only through arm strength, but from your weight (and body mass) shifting forward as well. Bring your arm forward with some force. Not a desperate heave, but a smooth, disciplined action. The disc should remain at an angle to the ground, although that angle may be decreased in a natural, swinging motion. As you bring your arm forward, shift your weight forward and take a slight step ahead with your front foot. This will add force to the throw, so that your arm doesn't have to do all the work.
Here's where it all comes together - with the final two components, release point and wrist snap. 
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Be aware of where the disc is while your arm is in motion. The point in the motion at which you release the disc will determine where the disc goes: left, right or straight ahead. As you release the disc, snap your wrist forward, so that the disc "jumps" off the side of your first finger. This will impart spin to the disc, and stabilize it in flight. The harder you snap the wrist, the more spin the disc gains and the better the throw will be. Be careful to keep your wrist in line with your arm as you snap it. If you allow your thumb to lift upwards, you'll lose control of the disc and it won't go anywhere near its target. Continue your arm motion after the disc jumps off your finger. Known as "following through", this will help direct the disc towards its target.
...The Backhand Throw - Advanced 

In Ultimate, you have to establish a pivot foot and since it is natural for righties to step forward with their left foot before throwing a baseball, they assume that they should pivot on their right foot. Okay, step back for a moment and think about how WRONG this is... Try to stand with your right foot stationary and reach as far to your right as possible, as if you're trying to hit a forehand in tennis. Now reach as far to your left as possible (with your right hand) as if you were trying to hit a backhand.

Not much extension, eh? Alright, now try it with your left as the pivot foot, you can step all the way to one side with your right foot to hit the forehand, and then step all the way across your body to hit the backhand. MUCH more extension. In ultimate this is key, because there's a big hairy monster standing in front of you trying its darndest to keep you from throwing around it. The extra extension from pivoting on your left allows you to get around the monster. Remember, righties pivot on their left foot, lefties on their right.

In the case of the backhand throw, first you step out so that your right foot is in front and to the left of your left foot (i.e. the line made by your feet is at a 45 degree angle to the direction you want the disc to go). Now put ALL your weight on your right foot... I'm serious here, the only reason your left foot is still on the ground is because it's your pivot foot... it's good if only the big toe on your left foot is touching the ground. Practice throwing the backhand in this stance; Always maintain balance!!! [3] 
Learning to Throw Forehand

There are two main factors to consider when throwing a disc; forward momentum and centrifugal force (spin). In other words, a well-thrown disc will have both sufficient wrist "snap" AND force behind it. Wrist snap is often overlooked by novices, but is essential to throwing the disc successfully. 

Two additional important considerations are the angle to the ground at which the disc is released, and the point in the throw at which the disc is released. If this all sounds confusing, don't worry too much. With disc in hand, your physical instincts will kick in and grasp the mechanics fairly quickly. 

The Forehand (a.k.a. Flick) 

...The Basic Grip 

This grip is in principle very similar to the corresponding backhand grip. The middle finger of the throwing hand is inside the rim and the index finger is extended towards the center of the disc for support. 
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The advantage of this method is control. The disadvantage is a corresponding loss of power, because the spreading of the fingers makes it impossible to cock the wrist back as far just before release. 

...The Power Grip 

There are a couple of different versions of this grip. The first has the index finger next to the middle finger and hard up against the rim. 
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This grip increases power since the wrist can now be cocked back further and more snap imparted no the disc. As expected, there is a loss of control as there is no finger to support the disc. The disc has a tendency to wobble up and down, and this can reduce distance if the disc and the wrist are not at the same angle at release. 

The second is a slight improvement (not pictured), where the index and middle fingers are slightly curled, and the disc can balance on these two fingers prior to the throw. This grip is more like the hybrid grip below in the way it provides support. It also makes it easier to throw the high forehand.

Like the backhand, the thumb should be used to grip the disc tightly. This will give better spin and more control in the wind, since the disc has less tendency to wobble during the wind-up and throw.

...The Hybrid Grip 

This grip is analogous to the hybrid backhand grip, although it does seem to be more popular and widely used. Instead of the index finger and middle fingers being parallel, the index finger is slightly bent. 
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This is exaggerated a little in the diagram. The pad of the index finger is pressed firmly on the rim, as is the pad of the middle finger. The bend in the index finger can then be used to support the disc, while the wrist can still be cocked well back for a power throw. The disc can be held out flat and ready to throw, which makes it a good grip for throwing the high forehand. 

...Other Grips 

The following grip is an interesting way of helping improve forehand throws in weaker players. Instead of the pads of the fingers being against the rim, the side of the middle finger is against the rim. 
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This grip promotes a palm-up follow through, and helps stop people from turning their forehands over on release. The down side of this grip is that the snap puts lateral pressure on the finger joints, and persistent hard throws using this grip can damage the joints. It is therefore only recommended as a teaching aid, and not for use by experienced players. [1] 

...The Forehand Throw - Beginner

Your stance here will be quite different from the backhanded throw. 
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If you're right handed, stand with your left shoulder forward, your torso turned slightly towards your target. Left handers stand with their right shoulder forward, torso turned slightly towards the target. Keep your feet shoulder width apart and your arm behind your rear leg. Flex your knees again, so that your body's not rigid. Bring your arm backwards, so that the disc is next to your rear leg and you feel your weight shift slightly back. Your forearm should not be parallel to the ground, but dropped a bit, so that the disc is at about a 45 degree angle.
In this throw, most of your force will actually come from the wrist snap and weight transfer, as your arm will move only a short distance. Bring your arm forward with considerable force. Your elbow will be the pivot point, and your hand will actually stop with a jerk before it reaches your front leg. As your arm only travels a short distance, the possible release points are much closer together. Even a slight variance will greatly affect the flight direction. A good starting point is to release the disc just after your wrist crosses your rear leg. The disc angle must be fairly steep when released.
The importance of the release point and wrist snap are magnified with this throw. As your arm only travels a short distance, the possible release points are much closer together. Even a slight variance will greatly affect the flight direction. A good starting point is to release the disc just after your wrist crosses your rear leg. The disc angle must be fairly steep when released.
Snap your wrist quite firmly as you release. This throw will not be successful unless the disc has good spin. After the disc leaves your hand, your first two fingers should remain firmly extended. Following through is not necessary or desirable in this instance. 

...Common Problems with the Forehand Throw 

The single most common fault is that the disc will turn over hitting the ground. This fault is caused by one or more of the following: 
	The angle of release is wrong

	The disc wobbles too much

	Turning the wrist over during the release

	Not enough spin, especially with unstable discs or into the wind

	Using a circular swing rather than ``straight'' at the target

	Not enough distance


...Solutions 

The angle of release is wrong 

Usually the edge furthest away from the thrower is too high. If a beginner thinks he's releasing it level it generally has the outer tip up. 
Lifting a leg and throwing under it. As well as forcing the release to be lower this also tends to keep far edge lower. It can also help get more flick into the throw. This not only works 75% of the time but also gets beginners psyched as hell; not only did they learn a new throw, but, in their mind, they learned a "trick" throw as well.
Stand closer and downwind so that you don't have to throw it harder.
The disc wobbles too much
Keeping the disc flat during the swing. Avoid wind-ups where the disc is not in the horizontal plane.
Pull the disc rather than push it onto its flight path. Pulling the disc keeps the flight plate of the disc trailing behind the axis of the motion.
Turning the wrist over during the release 
Practice a palm facing up follow through. (Not a recommended technique for advanced throwers because it puts too much sideways force on the finger joints )
The disc does not spin enough 
Using a motion similar to flicking a towel
Start with the disc cocked (or ``wound up'') as back as it can go. Check your grip.
Using more wrist rather than arm
Focus on the ``catapult'' feeling that one gets in the middle finger
Pulling the disc forward with the fingers on the inside rim
Using a circular swing rather than ``straight'' at the target
Lead the throw with the elbow
Follow through by pointing throwing hand at the target
Not enough distance
Don't worry about it if you’re a beginner. Just more practice is required to get those finger muscles strengthened and the flick automatic. Most beginners try to throw the disc rather than flick it. Thus, if they concentrate on proper release angle (arm and disk) and imparting spin on the disc, a flick of the wrist, they tend to get the basics down quickly. Once the basics are there, the distance will
Not enough accuracy 
Check that the grip is not finger tips only and the swing is not circular, but in line to the target.
Can't remember all of the tips at once.
Return to basics. Remind yourself what it was like to learn, try throwing opposite handed for a while.
The Forehand Throw - Advanced 

Remember the pivot foot! First you step out so that your right foot is in front and to the right of your left foot (i.e. the line made by your feet is at a 45 degree angle to the direction you want the disc to go). Now put ALL your weight on your right foot... The only reason your left foot is still on the ground is because it's your pivot foot... it's good if only the big toe on your left foot is touching the ground.

One mistake that people make is keeping their elbow pinned into their waist and flinging the disc forward. This is BAD. You want to start with your elbow near shoulder height and the disc into your body. 
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Differences: 
	Notice at the top the elbow is pinched in, while at the bottom the elbow is out away from the body.

	At the top, she is leaning back, while at the bottom her weight is far forward and to the side.

	At the bottom, her follow-through is far below the release point. This causes the back of the disc to drop down slightly, which allows you to throw with more touch. Note that you can actually see a tiny bit of the underside of the disc... This affects the flight by slowing it down as it travels and causes it to hang. This is good because you can throw the disc to a part of the field and have it almost stop completely. It will then just hang there for a second or two for someone to run on to.

	One thing she's doing wrong in both pictures is that her arm never fully extends. When you snap down with your elbow, it whips your hand around, so that with very little effort you can generate a tremendous amount of speed (like snapping a towel). But you can only take advantage of this by fully extending your arm at the exact moment you flick the disc off your middle finger. Note also that follow-through should be palm-up and down and across your body.


So when you're trying to practice this, these are the main points to remember.
	Righties pivot on their left foot.

	Don't step too far out, as you need to get your entire weight over your one leg.

	Lean far forward and to the side.

	Start with your elbow about shoulder height and disc into the body.

	The snap starts with your elbow shooting down, whipping your hand around.

	Your arm should be FULLY extended at the exact moment of release.

	Follow through DOWN, with your palm facing up.

	You should hold the disc so that your wrist is never bent... i.e., so that the back of your hand is in the same plane as the back of your forearm.[2]


The Physics of Flight

Forward flight splits rushing air at the disk's leading edge: half goes over the Frisbee; half goes under. Because the edge is tipped up, the disk deflects the lower airstream downward. As the Frisbee pushes down on the air, the air pushes upward on the Frisbee--a force known as aerodynamic lift. The upper airstream is also deflected downward. Like all viscous fluids, flowing air tends to follow curving surfaces--even when those surfaces bend away from the airstream. The inward bend of the upper airstream is accompanied by a substantial drop in air pressure just above the Frisbee, sucking it upward (Bernoulli effect). These two forces taken together tend to LIFT the Frisbee against gravity. 
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Limits to the airstream's ability to follow a surface explain why a Frisbee flies so poorly upside down. When the upper airstream tries to follow the sharp curve of an inverted Frisbee's hand grip, its inertia breaks it away from the surface. A swirling air pocket forms behind the Frisbee and destroys the suction, raising the air resistance. Once this air resistance has sapped the inverted disk's forward momentum, it drops like a rock. Players can take advantage of this effect in a hard-to-catch throw called the hammer.
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Rotation is crucial. Without it, even an upright Frisbee would flutter and tumble like a falling leaf, because the aerodynamic forces aren't perfectly centered. Indeed, the lift is often slightly stronger on the forward half of the Frisbee, and so that half usually rises, causing the Frisbee to flip over. A spinning Frisbee, though, can maintain its orientation for a long time because it has angular momentum, which dramatically changes the way it responds to aerodynamic twists, or torques. The careful design of the Frisbee places its lift almost perfectly at its center. The disk is thicker at its edges, maximizing its angular momentum when it spins. And the tiny ridges on the Frisbee's top surface introduce microscopic turbulence into the layer of air just above the label. Oddly enough, this turbulence helps to keep the upper airstream attached to the Frisbee, thereby allowing it to travel farther.
The Physics of Disc Flight

A flying disc is a little like a cross between a gyroscope and a wing. 

A wing works by having the top and bottom sides of different lengths. The air flow moves over the longer surface faster, creating a low pressure region on top of the wing. The higher pressure region underneath the wing tries to move toward the low pressure region, and as a result lifts the wing.

A disc is like a gyroscope in that it uses gyroscopic inertia, the tendency of a gyroscope to keep spinning in the same plane without twisting and turning.

With no spin, a disc is inherently unstable, and with no speed, no lift is generated, so a combination of these factors is needed for a disc to fly. The exact combination varies significantly from disc to disc, since different discs have different "wing" shapes. Combining the wing and the gyroscope also introduces other factors, as the two are not mutually independent.

The most obvious one is a torque on the disc. If the disc is spinning clockwise and moving forward when viewed from the top, then the left side of the disc is moving faster than the right side. There is a corresponding pressure drop over the left side and that side will produce greater lift, and the disc will try to twist clockwise when viewed from behind. As mentioned above, the gyroscopic inertia acts to counter this, and the greater the spin, the higher the inertia. 

Spin

There is almost never any reason for not trying to put as much spin as possible on a disc, all other factors being equal. Spin provides stability, so that the disc will continue to fly in the direction it is already flying. A disc that is lacking in spin will tend to "turn over", that is, twist about the axis of flight, and will generally not go as far as one which has more spin. Lack of spin is probably one of the two major problems encountered when trying to throw accurately over any reasonable distance.

One time when too much spin is possible is when throwing some golf discs. Their flight characteristics are such that they have a very narrow window of stability. Too much spin and they can twist one way, and too little spin and they will twist the other. In general, however, too much spin is better countered by other factors in the throw, such as speed and angle of release, rather than by simply spinning the disc less.

Particular discs are termed "overstable", "stable", and "understable" depending on how they to spin and speed. A disc which needs a lot of spin to be stable at a given speed is called "understable", while a disc which needs little spin to be stable at a given speed is called "overstable". "Stable" generally refers to discs which are stable at a wide range of speeds for a given spin.

Most discs can be thrown "understably" or "overstably" by decreasing or increasing the amount of spin put on the disc.

Speed

The speed of a disc is a major (but not the only) factor in determining how far a disc goes and how quickly it gets there. Unlike spin, it is possible to put too much speed on a disc. The stability of a disc changes as it gets faster, and the stable range of the disc is determined both by the shape of the disc and its spin rate. Most discs used for throwing to other people are stable, that is, they fly flat at a range of speeds. Golf discs on the other hand are usually not very stable - they tend to fly flat only for brief periods during their flight. The rest of the time they are banked either one way or the other.

A generally stable disc thrown with too much speed in relation to the spin will act understably. That is, it will turn over. For this reason, hucking the disc requires plenty of spin and speed. Not enough speed results in the throw landing short, while not enough spin results in the throw diving into the ground.

Most inexperienced players find it easier to get more spin on their backhand, and as a result most inexperienced players will huck on their backhand side.

Rotation Angle

The title does a poor job of explaining what this section is about. Apart from amount of spin, the other major factor in lack of accuracy and distance is the difference between the angle of spin of the disc and the angle of the plane of the disc. The disc often wobbles at the start of its flight, and this is the problem. Ideally, the disc should be spinning flat and wobble-free. If the thrower puts spin on the disc at an angle to the flat plane of the disc, it will wobble and lack control.

This is usually most obvious when teaching beginners the air bounce. For an air bounce, the disc is being thrown downwards, and at release the thumb is dragged across the trailing edge of the disc. This results in a slow upward flight. The thrower’s wrist is at a sharp angle to their arm, and beginners often find that getting the arm to move one way while spinning the disc with their wrist in another direction entirely is very difficult.

The end result is a wobbly throw that lacks spin in the right direction, and hence lacks both stability and the ability to get much distance. Similar problems usually result when teaching the high release backhand.

There is often no easy solution. In the case of air bounces and high release backhand the cure is generally practice. The wrist needs time to learn that it can impart spin at a different angle to that of the arm. In the case of normal throws, the thrower may be swinging the disc in a loop instead of straight back and then straight through. The trick may be just to get them moving the disc straight back on the backswing and straight through on the follow through. This is often harder to do than it sounds. Also, it may not be the problem. Plenty of good players use a slightly loopy backswing, but they are able to get their wrist and arm in the right line just before release, usually just through practice.

Attitude (Pitch)

Here we are borrowing a term from aviation to describe one of the angles of release. Pitch refers to how steeply an aircraft is pointed, rotating about an axis through the wings. For a disc, it refers to the angle of release where the front edge of the disc is pointed up or down. Basically the pitch helps determine how far the disc travels, and more importantly, along which path. By keeping the front edge well up the disc will travel well into the air, but will probably stall and float down at the end of the flight. Keeping the front edge down results in a low trajectory, relatively fast flight.

Roll (Bank)

Roll, or bank, refers to the angle of the disc rotated about the direction of travel. This means whether the outside edge of the disc is held up or down. The amount of bank on the disc mainly determines the flight path, and can be used to good effect to throw around players who are between thrower and target. The disc will curve in the direction of the lowest edge of the disc.

Wind

Wind can have a marked effect on all of the five factors mentioned above, depending mostly on which direction it is coming from. An important point to remember is that regardless of how much wind there appears to be, there is no wind at ground level, and there is less wind the closet to the ground you are. This means that to avoid the effects of the wind as much as possible it is a good idea to release and keep throws as close to the ground as practicable.

A headwind increases the apparent air speed of the disc. This means that the amount of spin necessary to keep it stable becomes greater. A headwind also reduces the distance possible, and lifts under discs that are pitched with the leading edge up, sending them into the air.

A tailwind conversely decreases the air speed of the disc, but can increase ground speed. While distance may increase there is a drop in lift, which means that the disc needs to be thrown at a higher angle of attack to counteract the wind that tends to push the disc into the ground.

Crosswinds have the most effect on banked discs, either by pushing the raised edge up and lifting the disc, or by pushing down on a lowered edge and possibly making the disc dive into the ground. Crosswinds also make it difficult to keep the disc flat on release, and even experienced players may find it difficult to keep the angle of spin in the plane of the disc. 

Catching

1. Introduction 

Catching is an underrated skill in ultimate. Some very experienced players are lazy and display poor catching techniques, and this is reflected in frequent drops. A good catcher makes difficult catches look easy and impossible catches look gettable. It is often said that if you get a hand to a disc you should catch it. More correctly, if the disc is thrown to you, you should make your best attempt to catch it. Desperation wins games. On the other hand, poor catching can often lose games. 

2. Two-handed catching 

Using two hands is essential for catches from just below the knees to just above the top of the head and at least a foot either side of the body. There are a few different styles of catching, used under different circumstances. Most straightforward catches will use the pancake style, while harder passes, particularly those when the receiver is running at speed may use the crocodile style. Only catches that are too high or two low to be caught safely with palms facing each other should be caught with both hands on the rim. 

2.1. Pancake Catch 

Whenever possible, catches should be attempted two-handed, with the palms facing each other. The pancake style is close to the body, with hands at right angles to each other. The receiver should attempt to get their body behind the direction of travel of the disc. It has the advantage that if the catch is mistimed, there is a good chance that the disc will hit the body of the receiver and still be caught between the hands. This is the style that should be used for the majority of throws as it is least prone to error. 

2.2. Crocodile Catch 

The crocodile style is out in front of the body with arms almost parallel, and often with some of the impact being absorbed by the fore-arms. As for the pancake catch, the receiver should attempt to get their body behind the disc. The reason in this case is to get the arms in line with the direction of travel of the disc. The main use for this type of catch is when the disc is travelling at speed relative to the receiver. The forearms provide a longer area to decelerate the disc over, and hard throws are less likely to be dropped. The disadvantage is that because the arms are roughly parallel, the disc has a tendency to flip out sideways if the arms do not move directly up and down towards each other. 

2.3. Rim Catch 

Catches with both hands on the rim are risky and rarely necessary. They should only be used if the disc is well above the head or the around ankles, and in the latter case only when it is not possible or reasonable to dive or slide to catch it. The disc should be caught with both hands on the leading edge, one hand on either side of the disc. The reason rim catches are risky is that they have a tendency to spin out of the hands sideways, a tendency which is stopped by catching the disc on top and bottom. 

2.4. Layout catch 

Often, it is necessary to layout in order to get near enough to the disc to attempt a catch or to get away from striving defenders. The style should be either a "crocodile" catch or a rim catch, preferably the former. Two-handed layout catches may well be more difficult than one-handed because it is harder to cushion the impact with the ground. This impact often dislodges the disc, and is called a ground strip. To avoid being ground stripped, the catcher should try to keep the arms from hitting the ground, and use the rest of the body to take the impact. This is one time when a rim catch has the advantage, because once the disc is in the hands, it is much harder to dislodge. 

3. One-handed catch 

A one-handed catch should be attempted anywhere where it is difficult or impossible to catch with two hands. Having to stretch a bit or avoiding falling on the ground is not an excuse for catching one- handed. Catches around the ankles, well above the head, or far to either side must necessarily be caught with one hand. When the disc is skied above receiversÕ and defendersÕ heads in the air it is usually most advantageous to contest it with one hand. If the disc is above the elbow, it should be caught thumb down, otherwise thumb up: experience will show the difference. 

One handed catches are attempted on the rim of the disc, but should preferably NOT be on the leading edge. The "sweet spot" for catching is to one side of the most leading point on the edge, depending on the direction of spin. This is because both angular and linear momentum must be absorbed by the catch. Experimentation will help most in understanding this. 

For more information on the physics of catching, see Chris "Cork" Corcoran's article Tip of the Week 5 via Jim Parinella's Ultimate Frisbee Testosterone Page. 

One-handed layouts are easier on the body than two-handed layouts, since there is more flexibility in the position that the receiver can land in. The fingers will be underneath the disc with the thumb on top. A tight grip is needed once the disc is caught to avoid being ground stripped. As for the two-handed layout, the receiver should try to keep the arm with the disc, or at least the elbow, off the ground. 

4. Jumping 

There are two types of jumping in catching a disc. The first is simply getting the body off the ground to make a catch easier. The second is where the receiver needs to get as high as possible to even have a chance of catching the disc. These are looked at in separate paragraphs. 

The most comfortable place to catch a disc is just above waist height. If the disc is above this height, the receiver should jump. There are two good reasons for jumping. The first is to make the catch more manageable and at a more convenient height. The second is that running along makes the body jolt up and down noticeably. Jumping provides a more stable temporary catching environment as it stops this jolting movement during the catch. The body travels smoothly and regularly through the air, so the receiver only has to anticipate movements of the disc, and not their body as well. Both feet should leave the ground to make the catch. Most catches above the waist, and even some below will be made easier by jumping. 

Sometimes it will not be possible to catch a disc unless the receiver jumps. In these instances it is in the receiverÕs interest to get their body as high as possible. Jumping is a skill, and something that can be practiced and improved upon. Following are some suggestions and comments on jumping technique. 

4.1. Two-Legged (Standing) Jump 

Two-legged jumps are used whenever the player is standing still. They get less height than a running one-legged jump because there is no forward momentum to be converted to upward drive. Their advantage is that once a player has established a position they can still make a leap for the disc without having to move elsewhere. In terms of technique, both legs should be extended, not tucked, so as to keep the centre of mass (COM) low, and the non-catching arm should be down, both for balance and again to keep the COM as low as possible. 

Any form of training which develops power in the legs will help improve jumping ability. Tuck jumps and squats are probably the most applicable. Improvement can be measured by jumping against the same wall each session, and marking the maximum height reached. 

4.2. One-Legged (Running) Jump 

A one-legged jump should be used anytime the player is running for the disc. The advantage of a one-legged jump are the greater height that can be attained and greater ability to adjust to changes in the disc's flight since the player is already moving, but the disadvantage is that other players may already have position, and this may negate the advantages gained. 

The main points to note in a one-legged take-off are : 

· The jumper is leaning backwards slightly and the centre of mass (COM) is low during the second-last step. 

· The last step is shorter and faster than earlier steps. 

· The trailing leg swings through and up, raising the COM during the last step. 

· Likewise, both arms should be raised during the last step to raise the COM. 

· After take-off, both legs should be extended, and the non-catching arm should be lowered. 

· The catch should ideally be caught with the hand opposite the take-off leg. 

Much of the same training from two-legged jumps can be applied, but emphasis should be put on the driving through and up of the trailing leg. Jumping for basketball hoops is a good way of measuring progress. 

5. Reading the Disc 

Reading the disc is a topic poorly served by discussion. The way to get better at reading the disc is to get out and practise. Nevertheless, it is worth pointing out a few things which may make the disc easier to catch. There are two main aspects of reading a disc - the flight of the disc itself, and positioning relative to other players. The influence of one will often act on the other aspect, and generally they are both important. 

5.1. The Flight of the Disc 

The best players can tell what the flight of the disc will be almost as soon as it has left the hand, barring external factors like wind changes. They will be quickly in position and be able to make small adjustments as they continue to read the disc. This ability is one gained by experience, but a few generalisations are worth making. All these are with respect to a right-handed thrower: 

· Long forehands and backhands will usually fade at the end of their flight, forehands to the right (in the direction of flight) and backhands to the left. 

· Throws into the wind will usually turn over unless released with the outside edge down. 

· Hammers tend to be more affected by wind than other throws, because they usually fly at more of an angle to the wind. 

· Most receivers will underestimate the ability of the wind to keep a disc in the air. 

· It is much harder to catch a disc coming in overhead than one coming in from one of the sides. 

5.2. Positioning 

In competing for a skyed disc, most players will try to establish a position early, and then rely on their ability to have read the disc right. As a result, much of positioning is reading the disc in the first place. However, catching a contested disc is quite different to catching an uncontested disc. In catching an uncontested disc, the aims are to make the catch as easy as possible and possibly to catch the disc in the endzone, or in the field of play. In catching a contested disc, a receiver should try to take the disc as early as possible, since the longer it is in the air the more likely it is to be D'd. 

Positioning should generally set up a receiver to catch the disc as soon as it is in reach. The main factors to consider are the height and jumping ability of both receiver and defender. If the defender is short, the catch can sometimes be delayed a little to bring the disc more within reach and make the catch easier. If the defender is taller or better at jumping, possible tactics include : 

· being in front of the defender, so as to get first play on the disc. 

· jumping early to try and fake the defender into jumping, and then running around behind to catch the disc if the defender has missed. The best receivers use their bodies to stop the defenders from getting into positions to be able to block the disc, while still being able to make a play on the disc themselves. 

A good way to practise both disc reading and positioning is to play Five Hundred. 

5.3. Catching 

As mentioned above, contested catches are much harder to make than uncontested catches. The receiver has to actually catch the disc, while the defender usually only has to get a finger to the disc to make the D. As a result, the defender can often be in a slightly worse position and still be able get the block. For example, a defender can jump from behind and often get a hand in on the disc, although they would never be able to catch it from there. To avoid this, the receiver can try and occupy the position that the defender wants to be in while still preventing the defender from getting the best position for catching (and note that they are not necessarily the same). 

Lastly, be aware of the rules, and what constitutes a foul or a strip. If you have the disc in your possession, and it is knocked out, either by the defender knocking the disc or any part of your body, that is a strip, and you retain possession of the disc if the strip is not contested. If you do not have possession of the disc, but you are prevented from making a play on it by the defender hitting your body, that is a foul. If the foul was in the act of catching, you get possession of the disc. Otherwise it goes back to the thrower. Also, remember that while most fouls are against the defence, you can just as easily commit a foul as receiver. You only have the rights to the space which you occupy, and directly above you, and contact with people outside that space can be called as a foul. Read the rules for more elaboration, and only call fouls which are actually fouls. 

