Grips

1. Introduction

The topic of grips is one often overlooked in ultimate, apart from when a new player is first learning. Even if it is noticed, it may be derided, spoken in the same way as many ultimate players say "disc golf". Despite this, very few players actually think about what grip they use for various throws, and even less about why they use a particular grip. This is surprising, as grip plays a significant part in whether a throw is a good one or not. 



2. Backhand Grips

2.1. Basic (Beginner's) 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 centre 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. 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. 
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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. 
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2.2. 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. 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 centre of the disc. The best control, particularly with respect to air bounces, is to have the thumb pointing towards the centre 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. 
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2.3. Hybrid Grip

As its name suggests, this grip is a combination of the two grips shown above. It provides power with the index finger gripping the rim. It also gives support in an unusual way. The middle finger of the throwing hand is slightly extended so that the disc is supported by it. This grip makes it possible to throw all throws easily, including high backhands, without the need to change grips. The drawback is a slight loss of power in the throw, in the order of 5m over a 60m throw relative to a power grip. The comments with regard to thumb position apply equally to the hybrid grip as well as the power grip.
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3. Forehand Grips

3.1. Basic (Beginner's) 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 centre of the disc for support. 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. 
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3.2. 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. 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. 
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3.3. 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. 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.
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3.4. Other Grips

The grip shown at right 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. 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. 

Endless variety is possible, particularly with fine-tuning. Most people use one of the above basic grips, but with their own minor adjustments. With regard to radical differences, few are of practical use. The only alternate grip to those above which is sometimes seen is the use of one, three or even four fingers inside the rim instead of two. Fewer fingers for some reason seems to give better control and accuracy, but using only the index finger puts a lot of pressure on just the one finger, and this is probably why it is not commonly used.
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4. Hammer Grips

These are essentially the same as for the forehand, and so there are no separate diagrams for them. The significant difference is that the hammer throw is released upside-down, so that support underneath the disc is not as important as for the forehand. A tight grip with the thumb is important, since it is the digit which is doing the supporting. This makes the power and hybrid grips the better choices for the hammer. 

Advanced Throwing

There are aspects of throwing that most intermediate to advanced players could benefit from practicing. These are outlined below. 

Spin

Most people put too little spin on their throws. There aren’t many realistic situations where you would want to minimise spin. Spin is a result of arm speed and wrist flick. By increasing wrist flick you can make your throws a lot more stable and even add new throws to your repertoire. Practice using more wrist snap on ALL of your throws.

Quick Release Throws

A by-product of having good wrist-snap is that you will find you are able to release throws with very little arm motion. The quick release throws are very difficult for a marker to stop.

High Release Throws

Quick release throws and high throws are very similar in technique, basically because you cannot wind up for high release throws. These allow you to throw over the mark, and often are unblockable because they are released so far forward.

Low & Wide Throws

Extra spin also allows you to throw low and wide throws that are difficult to stop, and are the most effective break throws – where you simply stretch around the mark. These throws are an essential part of any advanced player’s arsenal. The sign of a good thrower is to have strong low, wide throws. Whenever you are having a throw in pairs, always concentrate on getting low and stretching out.

Outside-In Huck

When most intermediate players huck they tend to release as an inside-out throw to allow the disc to flatten out in flight. This is particularly true for forehand hucks. An inside-out is generally a difficult throw to complete because it needs to be released close to the body (easy to point block) and tends to float at the end of its flight path.

The outside-in huck, on the other hand has the following advantages: 

· Very fast, arcing flight 

· Curves around intervening defenders 

· Curves in toward the receiver 

· Can be released out very wide 

· Shorter wind-up 

Technique

The outside-in huck requires a lot of upper body energy to be imparted over a short time, it is usually a fairly stunted motion. It also requires a lot of wrist snap to keep its flight level and counter the natural tendency to turn over. Accuracy in release is also important because there is little room for error (the disc simply goes to ground if it misses its mark), and subtle differences in the angle-of-release result in very different flight paths. The only way to learn is practice! 

Throwing Speed

You've got your backhand, you've got your forehand, you've got your inside-outs and outside-ins, you've got your hammer - what more could you want? Well, besides all of those thumb-hammers, scoobers and push passes, one thing a lot of average to good players are missing is the concept of changing the speed of their throw. 

Imagine the count is on seven, you've just got one cutter and they are heading straight for the sideline with their defender just two steps behind. What are you going to throw? Basically, you're going to have to drill it, hard. If you put a soft pass in, either you're going to have to put it so far out in front that they'll be over the sideline by the time they get it, or they're going to have to slow up and their defender will come through and get the block.

Have you got that throw?

What if the situation is the same, except that the sideline is much further away? The percentage play is to sit the frisbee up out in front of your cutter and to let them run it down (assuming they are matched for speed with their defender). That way instead of trying to hit your target in the chest, you are letting your target do the work.

Have you got that throw?

Think about your backhand or forehand. Can you throw it at different speeds? If not, it is something you should think about to improve your game.

Backhand

Most people find it easier to throw fast throws than slow throws. The reason for this is probably that people are brought up on throwing balls, where the main power comes from the arm. To throw a slow throw there is much more emphasis on the wrist, and much less on the arm.

The trick to throwing a slow throw is the ability to take the arm out of the throwing equation. This is simply a matter of practice, and of concentrating on using the wrist to provide both the speed (which is minimal) and the spin. The other thing to remember is that speed provides some of the lift of a frisbee. If you want to throw it slow, you have to put it a bit higher into the air to compensate for the loss of lift. Usually this means head height instead of waist or chest height.

There is of course another way of throwing slow backhands, and that is the air bounce. The air bounce is achieved by dragging the thumb across the back edge of the disc on release. This pushes the back edge down, the front edge up, and slows the throw a lot while giving it an upward trajectory.

I almost ignored the high backhand here. The reason for that is that I consider it a separate throw altogether. It can be thrown at both high and low speeds in its own right, and I think it has a different role to play than a substitute for another slow backhand. Too many people throw it when another throw is the better choice, and not enough people have control of it at the different speed ranges.

Forehand

If human arms flexed equally both ways, then you could apply the same ideas to throwing slow forehands as to slow backhands. Unfortunately (unless you are some bizarre case) they don't.

I have never met anyone who could throw an air bounce forehand, although I have heard of a couple. As a result I will only look at the more standard slow forehands.

The idea behind the slow forehand is the same as for the slow backhand, but the mechanics are quite different. The trick is again to be able to take the arm out of the throwing equation. There are at least two different ways of doing this. One is what I call the "high forehand", and the other is by pulling your arm back just before releasing the disc.

The high forehand is an unusual but useful throw. The throwing arm is held perpendicularly to the body. By twisting the throwing shoulder forward, you can start a "ripple" or "wave" down the arm which ends with a sharp snap of the wrist, releasing the frisbee with plenty of spin but very little speed. The high forehand is particularly useful for breaking the force, since most defenders do not expect a forehand to be released near shoulder height.

The other slow forehand involves pulling your arm back just before releasing the disc. The throw starts off normally, but by pulling your elbow backwards just before letting go you can reduce the speed of the throw without reducing the spin significantly.

As with the backhands, you have to angle these throws upward slightly to compensate for the loss of lift.

Fast throws

Fast throws tend to magnify throwing mistakes. A slight wobble on release turns into a sharp dive into the ground, a slight lack of spin causes a rapid turnover. There are two main reasons people have problems with fast throws - one is spin, and the other is hand angle versus disc angle.

Let's start with spin, since it is the obvious one. Simply put, spin equals stability at high speeds (not necessarily true at low speeds). The more spin, the better. I've never seen someone throw a high speed throw with too much spin, and I doubt that it's humanly possible. So concentrate on getting as much spin as possible on both forehand and backhand. This usually involves cocking your wrist as much as possible before throwing.

The less obvious one is hand angle versus disc angle. Many problems with wobbles result from slight inconsistency between the angle of the hand and the angle of the disc. At low speed the result is a small amount of wobble and turnover. At high speed the result is usually a lot of wobble and a vicious outside-in throw, or even a blade into the ground (particularly on forehand).

The angle your hand is trying to throw the disc at needs to be the same angle that the disc itself is at. There is no quick fix (that I know of). It is simply a case of adjusting the angle of your wrist, and the way you hold the disc until you can throw it consistently with no wobble. Slowly work up to longer and longer, and harder and harder throws. 

Conclusion

The main ideas that should come out of this article are spin, and separation of wrist and arm. Spin, because you can hardly ever go wrong with too much spin. Separation of wrist and arm, because for both fast and slow throws you should be concentrating on them each doing their own work - wrist providing spin and arm providing power (or lack of it). 

Trick Throws

One man's trick throw is another man's stock throw. I guess I made an executive decision based on what I saw in games as to what constitutes a trick throw. In my opinion a trick throw is any throw which has no use in a game of ultimate. I ended up leaving out things like the Hammer (well, everyone uses them), the Push Pass (I scored a goal with one of them a couple of weeks back), the Blade and the Hiawatha (which I call a Scoober). They will all appear in the "Advanced Throws" section, whenever I get around to writing it. 

Pictures, much like those in the Grips section, should be forthcoming. I won't make any promises when, but there will be images of both the grips and the throws. This should make things a little easier to visualise. 

Wrist Hammer (Scoober, Scooper)

This throw uses a standard backhand grip. The disc is flipped over so that the dome of the disc is resting on the wrist and forearm. The throw is from the forehand side. The disc is brought back towards the shoulder and then thrown forwards at an angle of about 50 degrees. The flight path is the reverse of a normal hammer. 

Thumb Hammer (Thumber)

This throw uses a reverse grip. The thumb is inside the lip of the disc, the outside edge of the thumb (the side away from the fingers) is pushed against the disc and the fingers are supporting the dome, but the grip is fairly loose. The throw is from the forehand side. The disc is brought back towards the shoulder and then thrown forwards at an angle of about 50 degrees. There needs to be a good amount of spin to get the disc to fly properly. The flight path is the reverse of the hammer. 

Inverse Thumb Backhand (Snake)

This throw uses a backhand grip with the disc held upside-down. The thumb is inside the disc, with the inside edge of the thumb (the side closest to the fingers) pushed against the rim, and the fingers are curled against the dome. The throw is from the backhand side. The disc is brought back towards the shoulder and then thrown forwards at an angle of about 45 degrees. The flight path is similar to a hammer, although it tends to fly at a low height, and it will usually fade towards the backhand side at the end of its flight. 

Bowler

This throw uses a backhand grip. The throwing motion is similar to bowling a cricket ball. The arm is brought over the shoulder with the thumb and forefinger leading. The disc is near vertical. A large amount of spin needs to be given to the disc as it is released, and the throw follows the reverse of a hammer flight path. 

Thumb Forehand (Thumber)

There are a couple of different grips for this throw. The disc is the right way up, and the outside edge or pad of the thumb is against the rim. The palm is facing up and the fingers are curled onto the dome, although one version has the index finger inside the rim as well. The throw is from the forehand side of the body, and the action and flight path is identical to that of a forehand. 

Another variant on this throw starts with the disc held out in front, fingers facing forwards on top of the dome, and thumb facing forwards underneath. The disc is then whirled around the thumb (anti-clockwise from top for right-handers) and projected forwards at the right moment. 

Thumb Backhand

The grip for this throw has the pad of the thumb inside the rim and the index finger along the outside edge of the rim. The throw is from the backhand side of the body. The disc is brought back flat across the chest and then thrown forwards. Lots of flick is required at the moment of release to get the disc to fly straight. 

This throw can also be thrown from very low, both straight and as an air bounce, and from above shoulder height. Only the angle of the wrist at release need change. 

Overhand Thumb Forehand (Discus)

The grip for this throw has the inside edge of the thumb against the inside of the rim, the index finger along the outside of the rim, and the remaining fingers flat on the dome of the disc. The throw is from the forehand side, and is released at or above shoulder height. The disc flies the right way up. The wind-up is again similar to a bowling action in cricket, with the disc is brought back upside-down at about waist height, the arm looping around and releasing the disc the right way up above the shoulder. The wrist needs to be cocked in such a way that the outside edge of the disc stays down, and so that plenty of spin is imparted to the disc on release.

Pulling

Introduction 

Preamble

It may be surprising to see a section on taking the pull, but in a high level game a good pull may be the difference between the defence shutting down the offence, and the defence getting shredded because it has not had a chance to set up. This section will look at what styles of throw to use, throwing technique, grips, positioning of the throw and external factors such as the wind and rain.

Due to recent rule changes, this is the third revision (last revised 18 April 2000) of this document. The original document can be found here.

Note that the rule changes are still being trialled, and as such they may be subject to further change. Until they stabilise, this will be a document in progress.

Overview

Some people will argue that the primary aim of the pull is to have the opposition drop the disc on their own line, but realistically speaking, the main aim of the pull is to have the opposition trapped on their own goal line or inside their own endzone with the defence already down there and set up. The key to this is time and placement: 

· time that the disc spends in the air, or 

· where the disc is going to land in the endzone. 

The secondary aim is to have the opposition on a particular side of the field as well, so as to cut down their options. 

Trajectory 

Introduction 

For those who do not know, trajectory is the flight path taken by the disc. There are basically three different trajectories which can achieve the primary aim as stated above, although two do it considerably better than the third as a rule. 
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The three trajectories are shown above : 

1. A high throw which slowly descends giving the defence time to get down the field. This is the 'usual' pull, if such a thing exists. If thrown at the right angle it flies upwards until near the front of the endzone and then begins to fall slowly. It is easy to catch, but hopefully spends enough time on descent for the defence to get to the endzone. If the throw is good, there is nothing the offence can do to stop the defence from setting up. 

2. A high arcing roller which descends at a speed and angle which makes it very difficult to catch. The idea is that it lands in the endzone and then rolls out, forcing the offence to walk the disc up to their line before starting play. This will give the defence plenty of time to set up. The downside is that the throw does not spend much time in the air, so if the offence is daring, they can either catch the pull or stop it just after it hits the ground. Then they may be able to start passing before the defence has time to set up. 

3. This is a throw which flies fairly low and fast, landing in the back corner of the endzone untouched by the offence. The drawback is that it is not that hard to catch, and as a result the offence can usually get started before the defence gets down there. Keep in mind that the offence can start the play from where the disc lands.  This is the weakest of the three trajectories. 

The Throw 

Introduction 

Is it better to throw a forehand or a backhand (or a hammer!)? In general most players cannot throw a forehand anywhere near as well as a backhand, at least where distance is concerned. The only time when a forehand is definitely the better throw is when you are throwing a roller and the wind is coming from over your throwing shoulder. In this case the forehand will catch the wind and get greater airspeed and distance. 

Other than this, the backhand is the better throw. It is easier to get distance into the wind because it is easier to put spin on the disc. It is also less prone to error, as a rule. 

Backhand Grip 

The only grip to use is the power grip. No other grip gets as much distance. The thumb should be roughly parallel to the rim of the disc. This loses a little control, but makes sure the thumb does not drag the trailing edge of the disc on release. 

Forehand Grip 

Either the power grip or the hybrid grip should be used. The disc should be gripped as tightly as possible to make sure there is little wobble just before release. 

The Run-Up and Release 

Introduction 

Most people by instinct have worked out the best way to pull up to this stage. Probably 99% of pulls are backhand, and most of these are high-flying slow-descending ones, at least as far as people are able. Where most people lose on distance and power is in the run-up and the release. 

There are two different run-ups which will give good distance. The first one, which is easier, is used by most good disc golfers, and is known as the 3-step run-up. The second is harder, but has the potential to get more distance, and involves a complete 360 degree body turn just before release. 

The 3-Step Run-up 

The disc golfers seem to know what they are talking about, and this is one of the most detailed descriptions I have seen, with thanks to Mark Ross. 

The most important element of throwing technique is to forget your arm. Arm strength is not important. A good throw starts from the legs and hips and moves up your body and down your arm. In ultimate, where you can get a running start for a pull, the best form involves a full 360 degree spin, but I've never been able to keep my balance during the spin, and it's not too useful for disc golf. The trick is to get your body just enough off-balance that the snap and the disc release pull you back upright. 
Simply put, a 3-step release, without the spin, for a right-handed backhand pull: 
Start with your right side towards the direction you are pulling. Hold the disc with all four fingers inside the rim (this is absolutely crucial - do NOT put your forefinger on the rim). Step in that direction with your right leg, then cross your left leg BEHIND your right leg. This should twist your body so your hips are facing almost directly AWAY from where you are throwing to. As you bring your right foot forward, start with the disc low and your arm straight across your chest. Your wrist should be curled and your right shoulder should be as low as is comfortable. The further you can get the disc behind your body, the more distance you will have to pull on the disc before it leaves your hand. 
As your hips rotate forward (and make sure you lead with your hips), use the muscles in your back and shoulder to PULL the disc straight across your body. You should really feel this pulling motion and it should be started in your hips and lower back. The disc should cross your body at approximately constant height (maybe rising slightly, but not much). The muscles in your arm should be relaxed (except for your grip and your triceps). As you pull the disc, your arm, which started fully extended, will bend slightly at the elbow until the disc has passed your body, when your arm will start to straighten out. When your arm has reached its full extension, the disc should rip itself out of your hand and fly off to the horizon. 
The disc should travel in a straight path from start to finish of this motion. Do NOT swing your arm like a pendulum. Any curvature in the disc path will take distance off of your throw. Your arm should reach its full extension at precisely the point where that straight line is aimed. The disc should start and be released with an almost vertical orientation relative to the ground (strong hyzer). If your form was correct, the disc will pull itself level soon after it leaves your hand. After the release, allow your arm to follow through. It should end up pointing above and to the right of where you were throwing, in a line with your shoulders. 
Start practicing this with a walk through. Even if you develop a running start, you will always end with these same last three steps. A good throw will feel like all the momentum of your movement got put into the disc and your body is left at rest. The snap as your arm straightens out is probably the most critical part of the motion, but using your hips and back is usually more difficult for people to learn. 
The motion really starts low and travels up your body. As you are bringing your right foot forward in your last step, your hips get ahead of your legs and your upper torso. Your right foot should not come down until right before your arm snaps straight. Well, really, it should come down whenever it is convenient, but you don't want to slow your forward momentum until the disc leaves your hand. You can practice snapping your arm straight just standing in place. Start the motion with your hips and butt, and snap your arm out to the right. Your arm starts straight, curls as it crosses your torso and then snaps straight. Get a good push from your left leg, and feel your weight shift over to the right during the motion. But most of the push from your left leg should go into your hip twist and right arm, not your right leg. After the release, your right arm is way up in the air, and your left big toe is just touching the ground as you drag it forward. 
The main points to note are : 

· The left foot goes behind the right foot at the start of the run up. 

· Your back is facing the target before the arm starts swinging. 

· Disc travels in a straight line through the release, not in an arc. 

· Disc is pulled across the chest, not the waist. 

· The wrist snap is vital at the time of release. 

The 360 degree Run-up 

I know nothing about this run-up, but it seems to me that it is just another way of getting the back facing the target and getting as much arm speed as possible. The main drawbacks with doing this spin are a loss of accuracy and direction, and the tendency to turn the disc over on release. 

The Forehand Huck 

The main problem with using the forehand to pull is that it is very difficult to get the disc to move in a straight line through the release. Try it and see. Your arm naturally bends one way at the elbow, and this is the right way for keeping a backhand moving in a straight line, but the wrong way for a forehand. This means the disc will move in an arc, with the corresponding loss of power and control. 

It is possible to throw an Ultra-Star almost as far using a standing forehand as using a run-up, so we will only look at the standing throw. 

Using some of the ideas from the backhand huck, the most important thing is to get the disc as far behind you as possible before you throw. For a right-handed forehand huck, the steps are as follows. Set-up with sideways with your left shoulder facing forwards. This allows you to extend your right arm as far back as you are able. For the throw itself, swing your right arm back shifting your weight to your right foot. Then lead forward with your right shoulder. This should turn your upper body naturally and start your right arm swinging forwards. Step forward with your right foot. By this stage your arm should be roughly perpendicular to the direction you are throwing and your right wrist should be well cocked from the inertia of the disc. Snap your wrist hard to impart good spin on the disc. To get maximum power, this is the point at which the disc should be released since it is moving in the direction you want it to go. Try not to let the disc get much in front of your shoulder before release, as this is where you start to lose control.

Positioning 

Positioning is usually of secondary importance behind time, often because most people have enough to worry about getting distance even without direction. Nevertheless, it is still worth thinking about where you want the disc to go, or, in some cases, where you don't want the disc to go. 

For example, if you are not playing the brick rule, there is no punishment (except maybe the derision of the other players) for hurling the disc out the back of the endzone. If the brick rule is being played, you must decide whether the possibility of a 20-yard penalty is worth the chance to set up your defence properly. 

Similar arguments apply to aiming for the corners of the endzone. If the throw lands in you are a hero, but if it is even a centimetre over the line then the opposition gets to take it 20 yards up and in the middle of the field, a double whammy. 

Basically, you need to weigh your chances of what you know you can throw with what you think you might be able to throw, and decide whether to gamble or not. Mostly you will find that the best play is simply to try and land a good throw in the endzone, and not to worry about going for corners and the like. 

External Factors 

The one thing that has been mentioned little so far, but which can play a large part in the effectiveness of a pull, is the influence of external factors such as wind, rain and sun. 

Wind 

Obviously the most significant external factor is the wind. In general, you should try to let the wind do some of the work, as fighting against it is always much harder. If there is any sort of a crosswind, send the disc curving across it and let the wind bring the disc back into the field of play. If you have a tailwind, you may wish to consider using the roller, because the tailwind will cause the disc to drop rapidly at the end. If you throw a high flat throw, give it extra height to compensate for the expected drop at the end, or put a bit of curve on it and try and get the wind under it a little. The opposite is true for a headwind. Make sure the disc gets lots of spin, grip it a little tighter, and throw the disc a little lower. The wind will help keep it up in the air for longer. 

Rain 

The main thing to remember in wet conditions is that the disc is slippery. If you have a dryish article of clothing, wipe the disc and your throwing hand on it. Grip the disc extra tight and again cock your wrist just before release to get as much spin as possible. The distance that you lose throwing in the wet is a combination of the extra weight of water on the disc, and the loss of friction between the disc and the pads of your fingers, so you need to do everything possible to minimise them. 

Apparently it is possible to get stuff to rub on your hands which gives them much more grip. Rock climbers chalk may help, and I have heard that shoe polish gives a similar result. You may want to give one of these a try if you have a lot of trouble gripping the disc in the wet. 

The Disc 

Lastly, remember that the disc itself will make a difference. The difference between a brand new disc and a slightly worn one is significant enough, since the older one has more of a tendency to drift right (from a right-handed backhand). The solution is to drop the outside edge of the disc a little if the disc is not as new. Older discs in general will still not fly as far. 

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. 

