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Introduction

I learned to fly hang gliders in New Zealand on the “traditional” training hill. I never experienced towing until I came to Ontario in 1997 to work as a full time instructor for High Perspective Inc.

I’ve been working full time as an instructor ever since using towing for teaching beginner students through to tandem instructors. I’m currently a part owner of High Perspective Shelburne which is primarily a stationary winch hang gliding facility.

Modern winches are relatively cheap and easy to operate. Like anything they do have their limitations and potential dangers.

I have done everything I can to make this manual as accurate and user friendly as possible. If you are purchasing a winch or using one for the first time, I recommend seeking professional assistance as winch towing is extremely dangerous if you don’t play safe.

Be safe, have fun.

Peter Darian

Chief Flying Instructor

Disclaimer

I do not claim to be a fabulous writer. I do claim however to be a professional winch operator and pilot but not perfect. Despite all efforts to pass on as much useful and accurate information as possible, this manual is not a replacement for common sense or accountability. Please note:

· Some of all the material in this manual may be wrong.

· This manual is not complete. It will always be a work in progress.

· I will not be responsible for anything negative arising from what is printed in these pages.

Systems will vary between locations and different equipment. All commands and procedures are based on what I use at my own school and at High Perspective Pickering. All tow pressures and direct referral to components are directed to our primary hydraulic winch – “Big Blue”.

Types of Towing

There are three types of stationary winch towing which are all very different to each other. They are:

1. Straight pulls

2. Step towing

3. Towing students

Straight pulls

Straight pulls are the simplest form of winch towing. The rope is pulled downwind to the awaiting pilot. Upon his command the rope is pulled in at a rate that allows the glider to start flying and climb. The pilot reaches a point where he/she is almost over the winch and they release the tow rope. The rope is pulled all the way into the winch to be pulled out for the next pilot.

Step towing

Step towing is a form of winch towing that allows the pilot to gain a lot more altitude than conventional straight pulls. It starts out as a straight pull but instead of releasing the rope, the pilot turns and heads downwind taking the rope with them. The winch operator at this point is feeding out rope rather than pulling it in. The pilot turns to face the winch operator and tension is reapplied. The pilot is towed up again except that they are starting from a higher point. The highest known male step tow record in Ontario is 4,500ft by Victor Soloweyko and the female record is 3,600ft by Erica Blom.

Pulling students
This is the most difficult form of towing as tow pressures are light and sensitive and you never know what the student pilot may do to surprise you. This is only recommended for users that have a lot of winching experience and who are instructor rated.

Equipment

Weak Link

The weak link goes between the line chute and bridle and is designed to fail if the tow line pressure exceeds the maximum allowable tension. It should be the first thing to fail with any excess of power. Weak link breaking strength should be no more than 1G,

There is a lot of discussion concerning the need for weak link with stationary winches with accurate tension measuring devices. 

Often a weak link failure at the wrong time will do more harm than good – especially to a student. We do not know of any incidents where a weak link failure would have helped the pilot under normal circumstances. 

There are some reported accidents where weak link would have been beneficial to the pilot; however these were situations where the pilot was flying in conditions that he shouldn’t have or setting himself up for a dangerous tow such as extremely hot launches.

If you have a winch without a line tension monitoring device that has the power to exceed the recommended maximum tow tensions, then a suitable weak link set to the correct breaking strength should be used in case of over tension.

If you are step towing then suitable weak link should also be used. Weak link is NOT a replacement for a line cutting device at the winch. The winch operator needs to be able to cut the line at any time in case of emergency.

Line

Good tow line is essential for good flying. Rope breaks always cause frustration and puts a damper on the day.

We use a form of spectra because:

· It’s strong

· It’s light

· It’s highly UV resistant

· It doesn’t have a lot of stretch

· It’s hollow braided and thus easy to repair

If you are not step towing then you only need enough rope to reach launch.

Line chute

The purpose of the line chute is to keep tension on the line once it is released. Like everything else, there are good ones and there are bad ones. 

Heavy rope

We have a 15ft section of heavy rope between our spectra and the line chute. This is to add some weight to the rope for step towing. When turning at the downwind end, the spectra has a tendency to fly. The heavy rope adds enough weight to help hold it down while also making it easier for the pilot and winch operator to see on the downwind turn.

Bridle

The bridle is what connects the rope to the tow release to the pilot’s tow release. If you use two stage releases be sure that you use rope that is thick enough that it can’t slide down the pin to the stop block. This can cause your release to transition or release prematurely which can be dangerous but most certainly frustrating. If you’re not sure then use the largest diameter rope that will fit easily into your release.

When foot launching with a 2-stage release, it is essential that the bottom rope is not pulling up on the base bar when tension is applied. If the line is tight, the nose of the glider will be pulled up on launch which will give a momentary loss of control that can easily lead to a wing dropping.

Carabiners

Since it’s falling out of the sky, we recommend using aluminum carabiners for connecting the bridle, line chute and tow rope together.

Strobe light

This is something that has been neglected at High Perspective for a few years but is slowly being reinstated. We are looking into wiring the strobe lights to operate automatically when the winch is running. 

The purpose of the strobe light is:

· To warn pilots in the air that someone is about to launch

· To warn pilots in the air that a tow is in progress

· Warn other aircraft of our activities

· Signal the pilot to release if required (by turning off)

· Helps keep students looking at the winch

Radios & communication

Radios are essential for good communication between launch and winch operator. They should be loud enough that the winch operator can hear over the noise of the winch. Remember to turn your radio on! There is nothing more frustrating than having no response from the other end. 

Pro-tip: If the other end is not responding and the rope is out, you can get there attention by giving some tugs on the rope.

Preparation for operation

Before operation you should give the winch a pre-flying inspection. 

You should perform the following:

· Check fuel level - top up if start of a full day or less than 3/4

· Check oil level

· Warm up winch before operating (also checking battery charged)

· In winter time, apply block heater and oil heater if hydraulic.

· Check tire level

· Do the same for the vehicle that you use to move the winch around the field

· Check that all drum throttles are in the neutral position

· Check supplies of weak link, bridles and any other towing accessories

· Check the connection between winch and tow vehicle

· Ensure all bridles and tow rope are secure and not going to drag and foul in the axles or wheels.

· Grease the appropriate areas that require lubrication. Our hydraulic winch Big Blue, requires lubrication of the chain, level wind cam & rollers and the level wind guide.

· Make sure you have the tow log and a pen that works

· Ensure that you have a method for cutting the rope in an emergency

The best way to ensure everything gets done is to have a checklist onboard for the operator to go through prior to heading out.

Positioning the winch

In a perfect world, the winch will always be positioned directly upwind of launch. Since wind direction is always different, and tow fields have tow paths of varying length, the winch position is quite important.

Pro-tip: If winds are light and it is difficult to determine the direction of the surface winds, observe which direction the clouds are favoring.

The following should be taken into consideration when deciding where to position the winch:

· What area?

This is normally decided with the pilots. If setting up for a cross-wind, take into account the abilities of the pilots flying. Do not give them a crosswind launch angle that is too large for them to handle safely.

· Tow path obstructions

If the tow path passes between some obstructions (eg. a gap between two trees), will a strong cross-wind component drift every pilot to the side and put the line in the trees before clearing them? A little crosswind may require pilots to crab slightly on tow to prevent the line from catching but again this will depend on the experience of the pilots flying. If there is a pilot who you think may not know this then tell them before they launch.

· Winch end obstructions

Where will the rope go after the pilot releases the line? If cross-winds are present, you should allow enough space for the line-chute to land without catching in obstructions such as trees or bushes. A very generous amount of space should be allowed if there is a chance of getting anywhere near people, vehicles or power lines.

· Step tow direction

If pilots are step towing, take into consideration which way they are stepping and give them enough space to turn without obstructions getting in the way. 
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· Visibility

Where possible it is best to be in a position where you can see launch. It isn’t always possible, but try to get as much visibility as you can. Try and park on top of a high spot if there is one. Avoid parking the winch on low spots.

· Winch alignment

Angle the winch to give the most comfortable view of the tow, taking into account what direction the pilot will head downwind if stepping. You should be aligned so exhaust and strobe lights will not obstruct your vision and pilots flying at various angles to the winch will not bring the rope into contact with any pieces of the winch.

Running out rope

Running the rope out is a necessary part of winch towing. It is best done with a 4 wheel ATV. Often observers and visitors get talked into running rope. If the you don’t know the person who is running the rope then go and talk to them before they go. Ensure that they are competent and legally able to drive the ATV (did they sign a waiver) and clearly understand what is required of them.

The procedure for rope retrieval is as follows:

1. The ATV should be at the winch before the current pilot releases the line. It is often beneficial to send the ATV back down to the winch before the pilot launches. This ensures a nice flow and pilots and winch operators get less bored or frustrated.

2. When the ATV is at the winch during a tow, it should park somewhere beside the winch and clear of the tow line. The engine should be shut off as not to distract or annoy the winch operator.

3. Once the rope has been dropped to the ground, brought back to the winch and has stopped moving, the ATV can pull forward onto the tow path – NOT TO THE END OF THE ROPE - in front of the winch. Pull far enough forward of the winch so that tension can be applied without pulling the heavy rope or bridle into the pulleys.

Pro tip. When pulling up beside the line to hook it on, stop short to hook the line on and tension can be applied to take up the slack. If you stop long (which a lot of people seem to do) you then have to pull out some line to hook it to the winch which is time consuming and unnecessary. 

4. The rope can then be brought over to the ATV and hooked onto the back. Generally the last carabiner (between bridle and line chute) is hooked on. Especially if the ground is muddy the bridle should be held up out of the way so it does not drag on the ground.

5. The rope can then be pulled out to launch. The general rules are:

· The ATV waits until the winch operator gives a signal to go.

· The rope must be run in a straight line to launch.

· Acceleration and de-acceleration is to be slow and smooth- unless there is an emergency and they have to stop in a hurry.

· Generally speed is not an issue with hydraulic winches but for some winches, especially those with small drums, speed may have to be slow-medium.

· Pull out all the rope you need and some extra. Ie. Drive up to the nose of the glider at launch, turn and go half way to the wingtip before unhooking the line.

6. Allow about 5 seconds before shutting the winch off when the rope has stopped moving. They may need to pull out a little bit more line. If you’re only using a brake system then just watch the line as pulling out line without you noticing can give you a tangle.

When the line is hooked onto the ATV, slowly take up the slack in the line and apply a little bit of tension. If the winch is hydraulic, the motor should be running with slow/medium revs or as per recommendation. If using a motor/clutch system it is better to leave the motor off. The initial slack can be taken by turning the drum by hand and tension can be regulated by the brake.

When the slack has been taken up you can signal the ATV driver to start. A little more tension will have to be held at the start for the acceleration and changing through the gears, especially if it is an inexperienced driver. 

Once the ATV is up to speed the tension can be eased off a bit and only applied if there is slack in the rope which occurs from any de-acceleration of the ATV. Watch the rope in front of the winch and if it starts to drop to the ground then apply a bit of tension to take up the slack.

If the ATV is putting a bow in the line it is sometimes possible to straighten it out by applying a short burst of tension. This is easier to do if the ATV is going up a small rise or the ground dips slightly between the winch and ATV. However, try not to rip the ATV out from under the rider.

If the rider is going too fast or putting a bow in the line then either inform them over the radio or if discretion is preferred then remember to tell them next time at the winch. Not running the rope straight will cause additional wear and tear on the rope.

Additional notes on running rope

· Once the ATV stops, have a look that they have actually made it to launch and didn’t stop briefly somewhere on the way before shutting the winch away or diverting your attention elsewhere.

· If the rope is being picked up from down the field then the ATV should hook on and drag that end straight to the tow path and then wait for tension to be applied before continuing. If the ATV heads towards launch you will only get a big bow in the line.

· Everyone should take a turn at running rope.

· Your ATV should contain labels or signs stating that a helmet is required.

· The ATV should not drive over battens, gliders or pilots.

· It helps to have a glider at the launch position to give the ATV driver something to aim at.

Recording Flights

If you’re just towing yourself, operating as a club, or running a full-time commercial facility, you should keep some sort of tow log. Keeping a log keeps track of the launch order, the number of flights each pilot is making and helps with administration. If there is a pilot who has an accident then you can check the experience of the pilot.

Suggested columns to use on your tow log:

· Pilot name

· Glider type

· Time

· Winch operator

· # of steps (if step towing)

· Altitude (estimated)

· Comments

Winch Operator Responsibilities

Even if the winch operator is not a pilot, they have some responsibilities that they should adhere to:

· If tension is being asked for, advise launch if there is a glider getting ready for approach.

· Prior to launch and during the tow, keep a lookout for aircraft and other gliders that may interfere with the tow.

· Advise launch if there are any changes in wind direction or things that pilot would appreciate knowing. Eg. 90 degree crosswind, tailwind, thunderstorm behind launch, etc.

· Refuse to tow people that you do not think are ready for the conditions

· Use the strobe light when tows are in progress

· Prevent lockouts – you can’t prevent pilots from going off line but you can prevent them from locking out by decreasing tow pressures and cutting the tow line if necessary. There is no excuse for not cutting the line if it needs to be cut. “We don’t have a splicing tool.” or  “I don’t want to do a splice” are poor excuses for not taking appropriate action when needed.

· Inform pilots if you think they are transitioning too low

· Ask for feedback regarding your towing, especially the speed of the launches

· Refuse (discreetly) to tow students if tow distance or conditions are not right

Tow Pressures

These tow pressures are what we use at High Perspective Shelburne on our hydraulic winch. Other winches may not have the power to reach the same tensions. 

These figures are NOT calibrated to equal the direct pressure on the line. It is a measurement of what the pressure gauge on Big Blue reads, which is the internal hydraulic pressure. 

To determine the tow pressures for your own system, base everything of the full tension value (approximately one extra ‘G’ ) and calculate as a percentage.

Full Tension Hang Glider Tow:

Tension

800-1000 psi

Launch


1800-2200 psi

After pilot leaves 
1800 psi

the ground

After transition
2500 psi
Maximum tension (1G)

Over winch tension
2200 psi
Slowly start dropping from about 60 degree 






rope angle

At release

1000-1700


Full Tension Paraglider Tow:

Important: Since you are towing a pendulum, changes in tow pressure must be very smooth and gradual and watch how far in front of canopy pilot is being pulled. This should be minimal close to the ground. Pulling hard close to the ground is very dangerous for paragliders.

Tension

1000-1200 psi

Launch


1200-1700 psi

After pilot leaves 
1200-1800 psi
   increasing gently watching canopy position

the ground

After transition height

2300 psi
Maximum tension (1G)

Over winch tension

1800 psi
Slowly start dropping from about 60 degree 







Rope angle

At release


500-1000 psi

Caution: Tension should be more gradual as the pilot increases height due to the fact that you’ll be stretching the paraglider lines when more of a downwind pull force is applied.

Full Tension TANDEM Hang Glider Tow:

Tension

1000-1200 psi

Launch


3000-3200 psi

After pilot leaves 
3000 psi

the ground

Prior to transition
2500 psi

After transition
3900 psi


Over winch tension
3300-3500 psi


At release

2000-3000 psi

There should be pre-arranged systems established with pilots. For example, if a tandem pilot has a nervous passenger, he/she may ask for a gentle tow. This is often asked for in front of the passenger and the translation is for a gentle launch. The passenger finds it difficult to tell the difference between a weaker or stronger tow but they do notice how quickly they leave the ground. Sometimes, just the knowledge that they’re getting a “gentle” tow is enough.

If a gentle tow is requested with a light passenger and moderate winds, keep the tow pressures down slightly as the rate of climb will be high anyway.

With any requests for gentleness, watch the tow closely. If the passenger freaks out and the pilot desires to release and land, he/she may go off line to get a rope tension drop for a smooth release rather than scaring the passenger further with a high tension release.

Tandem flights should only be flown by current HPAC certified Tandem instructors in Canada and current USHGA certified tandem instructors in the United States.
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Launch procedure – Hang gliders

The next pilot should be hooked in and hang checked by the time the rope arrives. New weak link should be readily available should it be required. The details of the pilot should be called into the winch operator at the earliest convenient time. If there is any kind of a delay the winch operator should be informed.

The rope arrives and the pilot checks the weak link and then hooks into the bridle into his tow release.

When the pilot is ready for tension he says: “Ready for tension.” 

The winch is started at low-med revs and the strobe light is turned on.

Take the slack slowly out of the line. You should carefully hold on to the line and pull it away from the drum to keep the line tight until the slack comes out. Extreme care should always be exercised when holding onto the rope. In there is any accidental surge of power, release the line quickly. When the slack has come out of the rope you can look at the tension gauge and apply the correct amount of tension.

When tension is good then the pilot should say so via the launch operator: “Tension is good, thank you.”

On the winch end, tension can be held by keeping the brake applied if it has a brake system. Hydraulic winches maintain tension by application of hydraulic power. Once tension has been set, watch the rope and ensure that it doesn’t creep or move.

If more or less tension is desired (after tension has been set) the pilot may make a request over the radio or simply take a step backward to increase or a step forward to decrease. On a hydraulic winch such as Big Blue, the same tension will be maintained if the pilot tries to adjust the tension manually. You will tell if they are stepping back or forward as you will notice the rope move. Apply more or less tension to stop the rope from moving which will help the pilot get the desired tension.

For any reason if tension has to be dropped before the launch, the command is “Drop tension please, drop tension.”

The airspace should be checked for approaching gliders or aircraft that could potentially be a hazard to the tow. This is to be asked by the pilot to the launch director who scans the sky for aircraft. He may state that the airspace is clear without the pilot asking for it. If the sky is not clear then drop tension until it is. When tension is dropped for any reason, it can only be applied again if requested by the pilot.

When the pilot is ready to go, the command is “Clear and Launch.” The launch director will transmit this twice for radio clarity.

At the winch, increase revs to where they should be for the tow and bring the tension up to launch pressure. How fast you bring the pressure up will determine how hot the launch will be.

There are other considerations with the launch:

· If the person has a light wing loading then they will launch quicker

· Someone with a heavy wing loading will require a hotter launch than someone with a normal or lighter wing loading

· If there is a moderate or strong breeze, the launches will naturally be faster

· If there is light wind then the glider will take longer to get airborne. Launch speeds may be increased (according to the skill level of pilot) to compensate.

· If the pilot is launching from a dolly then more tension will be required initially to overcome the additional resistance from the wheels.

If it is desired to stop the tow at any stage after the “Clear and Launch” has been given, the command is “abort, abort, abort!” It is to be yelled, not whispered and it is to be constantly repeated until the tow has stopped. If you can’t remember the word at that particular time then scream or say something to the same effect.

The abort is the only command that can be given by absolutely anyone instead of just the pilot. 

When a pilot is launching, the launch director (person with the radio) should be watching closely with the radio held to their mouth, finger over the button in case an abort is required.

Some of the reasons for aborts:

· A wing drops on launch

· A wing touches the ground during the launch

· The glider is going into a turn and the pilot isn’t correcting

· Last second realization that the pilot is not hooked in

· Jumping into the glider early and dragging heavily on ground

· Aircraft in vicinity

· People crossing tow line

· One of the ropes popping out of the release

· A dog’s head is wrapped in the bridle

· Pilot stepped on tow rope (paragliders)

· Any situation where you think the pilot is not going to make a safe launch

Assuming everything is fine, the pilot resists the pull with his legs and then lets the tow rope pull him along. The glider lifts off his shoulders, he changes his grip to the downtubes and when he clears the ground changes to the base bar when he is comfortably in control.

During the initial flying away from the ground, it is often desirable for the pilot to pull in slightly especially if …

· The air is turbulent

· He is expecting that there may be an abort 

· There is an abort – pull in as much as you need and get the glider flying

· He feels the tow is too strong or the climb too steep – pull in as much as you need

· The wind is moderate-strong. The tow angle could be steep

· There is any drop in tow pressure

· For any reason a little more control than normal is needed

When the pilot is safely clear of the ground they can relax and let the glider back to trim.
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Launch procedure – Paragliders

Forward inflation:

Since paragliders have the added complication of having to inflate their canopy, the launch is a little trickier and timing is a little bit more important.

The canopy should be laid out according to the wind. Crosswinds can be a little more difficult to deal with so the wind should be relatively straight down the path.

It is good practice for pilots to inflate their canopy before the rope arrives to get a feel for the wind and conditions.

Since paragliders do not have a base bar, they do not require a 2-stage release and can tow quite happily with a 2 or 3 string release. The long rope of the bridle can be thread through the loop of the short rope to keep the short rope out of the way.

Airspace is checked and tension is asked for in the same manner as a hang gliding launch. However the launch director (person with the radio) will be slightly ahead of the pilot and to one side. 

When tension is asked for you can start the winch and turn on the strobe light. A big difference here is that you are going to have higher revs (normal tow revs) on a hydraulic winch as you wont have time when it comes time for the launch.

The rope tension at tension time should be greater to help prevent slack rope on inflation.

When the pilot is about to launch he says “Inflating” and he waits a few seconds for the command to be transmitted.

The pilot will then inflate their canopy keeping in mind that it will inflate faster than usual since there is rope tension assisting with the inflation. At the winch you will know when this is happening as the rope will start winding in to take up the slack that is created from the pilot moving forward during the inflation.

At inflation time, tension should be increase to bring the rope in at a walking pace. Sometimes the pilot will wait for an increase in tension before inflating. This can be a dangerous since more initial tension may cause a faster inflation which would need a faster application of the brakes to stop it in place which could pick the pilot off the ground. If the pilot appears to be waiting for you to increase tension increase ever so gently just enough to get him inflating.

If there is any kind of canopy collapse, the launch should be aborted.

It is a tricky process. Winch operators & pilots have to get tuned into each other. A good way to do it is to use a pulley so the winch operator can be right beside the pilot watching.

Reverse inflations
Reverse inflations generally aren’t recommended as they just add more complication and aren’t really necessary.

If you feel that you have to do one, attach the tow line before turning around to face your canopy. This will ensure that you don’t tangle yourself up.

As with forward inflations, if you end up with slack, be careful not to step on the rope.
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If there is a lot of slack in the line then the pilot can keep the canopy above his head until tension comes or walk forward slowly. Care should be taken that he does not step over the tow line. Care should be taken from the winch operator not to rip him off his feet, hence the walking pace tow to get the pilot off the ground.

Once the rope is tight the pilot and/or launch director can give an optional “Clear and launch.” The pilot should never use the brakes to get off the ground or to gain additional height on tow. On tow the canopy is at an angle behind the pilot (which takes some getting used to) and applications of the brake will worsen this putting pilot and canopy at a more horizontal position. 

The pilot should not sit down in the harness until clear of the ground (at least 30ft).

Antoine Chabot of Ottawa illustrates this by having his paraglider students stand on a picnic table and then jump off and land on their feet. He then asks them to repeat the exercise but this time everyone is to raise their legs so they land on their butt. Of course nobody wants to, which is how he stresses being upright in the harness when close to the ground.

When on tow, the canopy can be controlled by weight shift, however, if that is not working then use the steering toggles.

If there is a rope break or the line is released under tension, surge control techniques will have to be used since you are so far in front of the canopy. Remember releasing the brakes will make the canopy move forward, apply the brakes will move the canopy back.

From the winch follow the guide of the recommended tow tensions but remember that you are pulling a pendulum. All changes in pressure have to be smooth and gradual. Watch the canopy and ease off tension if you feel that the canopy is going too far behind the pilot.

Get feedback from the pilots to see what they thought of your towing. Asking is not a sign of inferiority or lack of experience. It is professional fine-tuning him or her self to meet individual needs. 

Since paragliders don’t like releasing under tension they are more likely to use leg signals to drop tension before releasing. Watch closely.

It is recommended that for releasing, they momentarily put both toggles into one hand to free up the other hand to activate the release. Any surges can easily be dealt with one hand if both toggles are in that hand.

Due to the fact that they are releasing with very little or no tension it is more likely they the release may not let go of the rope. Pilots should get into the habit of physically holding up the release to see that the rope is no longer attached.

Signals on tow

Various signals can be given from the pilot to winch operator and vice versa. They are as follows:

Signals from pilot

· Legs spread and held apart – More tension (don’t exceed maximum)

· Side scissors(legs apart to the side, together, side,…)   - drop or reduce tension

· Going off line -  drop or reduce tension

· Speeding up and slowing down on downwind run of a step - pilot doesn’t like the winch operator

Signals from winch operator

· Sudden drop of tension  - release

· Slow drop of tension  - release or turn downwind to start step

· Strobe light turned off or operating irregularly – release

· Tug on rope when running downwind on step – Perform downwind turn 

· Small tugs on line while running downwind on step– means nothing, just the level wind sticking. A deliberate tug will be obvious.

· Sharp series of nasty jerks while heading downwind – the rope is back lashing on the drum and there is a high chance of the rope catching and stopping. Be prepared to release if any strong pulls.

· A lot of tension when heading downwind on step - the winch operator does not like the pilot

The Transition

The transition is a necessary part of winch towing hang gliders. If a pilot does not like to transition, they can avoid it by flying without their base bar. For those of us that fly with a base bar, there are two requirements to be able to transition on tow:

1.   You must be at a safe altitude

2. The top rope should be touching the base bar or very close

The text book altitude for the transition is 200 feet but experienced pilots can perform the relatively safely at 100-150 ft. If you do not fly with an altimeter then the altitude can be gauged by comparing your height to ground fixtures such as pine trees or large structures such as barns. 

The winch operator should let pilots know if they are transitioning too low.

To the winch operator, the transition marks a change in tow tension. After transition (or equivalent height for paragliders) full tension can be applied. 

You will feel the jerk of the transition on the winch. Sometimes it is hard to tell when a bridle with a very short rope difference is used which is why the transition should always be called in by the launch director (person at launch with the radio). So if you don’t feel the transition, you will hear the “transition complete, transition complete” transmitted from launch.

Often you will see inexperienced pilots veer off to their left (your right) on transition. This is due to their holding on speed and then letting go with their right hand for the transition thus only pulling on speed with the left hand on the left side which turns them that way. Wait until they straighten before applying full tension. Also make a note to mention it to them before their next flight.

The Straight Pull

The straight pull is the easiest form of winch towing.

Follow the launch procedures as described in earlier chapters.

Watch the pilot. If they go off line then drop the tension slightly to make it easier to get back on line. The more they go off line the more you should drop tension.

If they get off line more than 45 degrees there should be no tension on the line at all and they should release if they can’t get the glider back on course. 

If a pilot goes off line more than 45 degrees and does not release, the rope has to be cut (assuming they are not stepping).

The time for them to release (assuming they are not stepping) is when they are at 75 degrees (or 15 degrees from the vertical). If they are not releasing when you feel they should be then drop tension completely.

If you have good eyes you will see them remove their right hand from the basebar to release.

Once the line is released you can wail it in as fast as you like taking into account the braking power of the drum.

Stop the drum just before the line chute hits the ground. This will make the line chute last a lot longer. Once it’s down then you can wind it in unless it is close to the tow path and the bike could retrieve it from its current location.

Every winch operator at some point won’t be able to stop the rope fast enough and run the first carabiner into the pulleys. Everyone does it as some stage so don’t feel bad. A true professional gets it repaired before anyone finds out what you did. 

Step towing

It should be noted that step towing can be very dangerous. If you have pilots wishing to step tow then I recommend purchasing a copy of “More Tension” and seeking professional training.
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All my discussion here assumes the use of a hydraulic winch. Reserve parachutes are mandatory and hook knives are recommended for any pilot step towing. At high Perspective we won’t let the student step unless they’ve successfully written and passed the test in the back of the “More Tension” manual.

When the pilot comes up over the winch for the first time, they make the decision if they are going to step or not. One of the deciding factors is altitude. If the pilot does not have 750ft over the winch then it is likely that they will lose altitude by stepping. Besides, stepping at a lower height, makes it very difficult for the winch operator to feed out line correctly.

If they decide to step, they will turn. Sometimes they will take in a bit of speed first which will alert you – (you will hear the drum speed up).  At this point you should stop the drum. Since there is a need for a slight pause before feeding out I quickly take a look at the drum to make sure it has stopped or is very slowly turning in the direction to feed out line.

Once the pilot is turned and heading downwind, you can start to feed out rope. Slowly at first and then faster once they start to get a few hundred feet from you. During the downwind run, only 35% of your attention is on the pilot. The rest of your attention should be on the line. The straighter the line is between the winch and pilot, the more tension they are feeling. The object is to get a nice big ‘S’ curve in the rope with it not touching the ground. The rope leaving the winch should head out from the pulleys horizontal and then slowly curve upwards. If you get too much line out, the rope will sometimes “wobble” and you run the risk of causing a tangle.

It is best to apply even pressure when feeding but initially it will probably be easier to apply power in short bursts. This is similar to bumping corrections when learning to hang glide on tow. 

The downwind turn is the most dangerous part of step towing. Due to the low angle and position of the rope, pilots run the risk of catching the rope with the wing when they turn back to the winch. This is a dangerous situation as if tension is applied with the rope over the wing, the glider will most likely tumble and break.

Perfect conditions on downwind turn:

When the pilot starts their downwind turn, start slowing down the line. It should be timed so when they are perpendicular to you (half way through the turn) the line is stopped. If a heavy line and line chute are being used, then you should be able to see the line under the wing.

Provided you can see the rope clearing the wing you can very slowly take up the slack, not applying full tension until the pilot is facing you. When the pilot is facing you, bring the rope in quickly to take up the slack until you feel it slow down (pilot is starting to be pulled) and then carefully bring it up to normal full tension.

To get the complete timing right, the rope in front of the winch should dip down and “kiss” the ground.

Not so perfect conditions on downwind turn

If the winds are strong up top then a lot more slack needs to be given during the running process. Even if they are sideways to you the wind is still drifting them backwards, which is taking up the slack in the rope making it harder for them to turn.

Keep in mind that in thermally conditions, they may encounter sink on the downwind turn. This will make it more difficult to get the wing past the rope.

Important notes…

· If you can’t see the rope or if the pilot is taking a long time to turn then lay off the tension until the pilot is almost facing you.

· If you are new to step towing then you shouldn’t be towing pilots that are step towing for the first time. Seek professional help. 

· If the pilot enters a thermal heading downwind the rope will go tighter. If he encounters sink there will be more slack.

Try and get feedback from the pilots as to how the drag tension felt like on the downwind turn and how the line tension was on the downwind turn. 

Step towing paragliders.

Step towing solo paragliders is a little more difficult. This is because while heading downwind, you must give them as much slack as possible. Any tension will pull them behind their canopy. Be extra careful to be smooth and watch closely for backlashes. 

On the downwind turn there is no risk of them catching a wingtip with the rope. The will not always turn to the left as with hang gliders as they need to turn to the side which the rope is on as not to wrap it around their body.

Take up the slack carefully.
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Towing students

Towing students is the most difficult and challenging form of winching. I recommend that you have your instructor rating and practice on experienced pilots or other instructors to get the feeling of how much tension to use.

Before the days of the Wills Wing Condor we used to do all low tows on Falcons. Even with a smooth breeze it was often difficult and took lots of practice to perfect. Without any wind it was even more challenging with the faster ground speeds.

The Condor was the perfect solution and made the ground level tows so much easier.

All low level tows should be performed on a Condor. If a Condor isn’t available then make sure there is a breeze and the wing loading is low.

Very important: with teaching students on the winch comes power. It is very easy to take your students too high too quickly. Be patient and make sure they get all the basics down and have excellent direction control before taking them higher.

Positioning

For students doing their first flights, you should be close enough that you can see them clearly and they are not running for miles. The better they become, the further back you can move them.

You need to see the legs of the student so you know when they have left the ground. Avoid parking in low spots or towing over high spots.

Towing a fresh beginner at a low altitude is very difficult if they are too far away.

The grass should be at a safe height that will allow the wheels to roll should the student go down on them.
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Launching

The critical thing to remember is that it takes more tension to get them off the ground than it takes to keep them flying above the ground. This is because they no longer have the resistance of the ground slowing their forward motion.

So to keep a student just above the ground you need to drop tension slightly just as they leave the ground. This takes a bit of practice. The first experienced pilots you practice on you’ll probably shoot into the air.

Remember: the gauges are only to be used for tension prior to launch. For the actual launch 100% of your attention must be on the student! Line tension is judged by your control inputs, listening to the speed of the drum and by watching the student! The trouble  with students is that you’re never sure of what they are going to do so be ready for anything.

Get to know what speed a student (taking into account their wing loading) should lift off at. A student applying weight on the downtubes will accelerate the glider preventing it from lifting. This will eventually lead to the pilot falling or pulling a muscle. A worse scenario is that they will loosen up all of a sudden and the glider will quickly return to trim and shoot them up in the air. If the glider is taking too long to lift then the tow should be stopped.

Maintaining height

Maintain the student at a particular height takes light tow tension and practice. Watch the slack in the line and don’t let it get too loose. It is a tricky process as you don’t have much room to play with.

If a pilot is sinking be careful that you don’t apply tension too quickly as you could pop them up in the air. The idea is to keep the student calm and focused.

Give the student plenty of room to land in front of the winch when on tow.

For the higher tows there is a danger zone where you should avoid having students get into. In this zone the student is too high to land in the field (running out of room) and too low to turn around. 

Towing and Teaching

This is rather brief and I suggest for further information you refer to our “Tension is Good” winch instruction manual.

Teaching at the same time as being on the winch can be challenging. Communication is a very important factor. Make sure that launch (or launches) and anyone who is key to the operation eg. ATV driver have radios and they are turned on. Otherwise they will stand around blankly wondering what’s going on while you’re screaming into your microphone.

Since you can’t see details at launch you must verify everything rather than assuming. You should verify:

· Hang check is done. You should be able to see this. Ask if you missed it.

· Radio is on securely.

· Radio volume is turned up full. “They can hear it” is not an acceptable response.

· Flight plan is confirmed.

· Student has no questions or concerns

Now there are two tricky parts –

1. You have to operate the radio as well as the winch.

2. Since you are facing them, their right & left is different to yours.
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Avoid talking too much during the launch process. It is unlikely that there will be an abort since you are close and can see everything. However, there is still the chance that something was missed during the hang check, the radio fell off, etc. Maybe have a routine where whoever is launching waves their arms frantically for an abort.

You won’t be able to use the knife if you have the radio in your hand. If they are low then they should be on the ground if they get too far off line. At higher altitudes their control should be good enough not to go that far off line with the added support of your voice on the radio. However if it does happen it takes a bit of juggling. Try not to discard the radio as you should still need to talk to them to guide them down safely.

Again this is going to far into the material of “Tension is Good.”

Using a Pulley

Using a pulley has the advantage of the winch operator seeing everything that is going on at launch.

If you are teaching one or two people it may be easier to use the ATV and a static line.

The winch should be positioned on the potential upwind side of the returning rope.

You should make a note of the following:

· It is difficult to judge how far down the field your student is so if teaching be conservative. If using full tension tows have the pilot signal you or just release.

· On low flights if the pilot heads to your side of the tow line, he may trip over the other line.

· Give pilots something to look at. Where possible, attach the pulley to a single tree instead of a line of trees or use some landmark as a focal point while on tow.

· Full tension tows have a strange feel to them due to the vibration of the pulley bearing.

· If the launch rope falls on the wrong side of the winch rope have it pulled to the other side before tensioning.

· If you have to move the winch position significantly pull the rope all the way in and then feed it out through the pulley and back again when repositioned. If you try to short cut, you will only give yourself a big tangle.

· Sometimes the rope will jump off and wedge itself between the pulley and the pulley guide. You will be able to tell by the tightness of the rope when trying to pull it in.

At High Perspective Shelburne we hook the pulley to our tractor. It gives us the freedom of towing any direction in any position and it gives the student a nice target to focus on.

At the end of the day, ensure that everything is taken off the end of the rope before trying to pull it all the way in. I once had a student leave a carabiner on the end of the line. It had an argument with the pulley.

Dealing with problems

There are many problems that you can be faced with as a winch operator. We encourage you to THINK and to act in a safety conscious and professional manner.

Aborts

Sometimes an abort is given where it is not needed. It makes no difference to the process. If an abort is issued then the tow should be stopped. However, sometimes an abort can cause unnecessary damage or difficulty for the pilot.

Watch the glider come up. If you see that it went off line you may expect to hear an abort come through. If the glider isn’t too far off line, the abort didn’t sound too panicky and the glider isn’t getting any worse drop tension a little bit slower instead of giving a sudden drop. It will give the pilot some warning and a bit of time to compensate.

If the abort is transmitted with a panicky voice, or if you see anything scary then the tow should be stopped quickly.

Pilot going off line

These pilots are often frustrating, especially since they should know better. If a pilot is going off line then drop the tension a little to make it easier for them to get it back in line. The worse they go off, the more tension should be dropped.

If they make it to 30 degrees off line they should have little or no tension on the line.

If they go past 45 degrees they should release. If they don’t then you should cut the line.

Backlashes during step towing

This is something that will affect every hydraulic winch operator at some stage or another. It is a fact of life. Often you have some warning so if you feel the rope starting to do strange and funny things grab the hook knife just in case. Sometimes it will sort itself but often it will catch and break freaking the pilot out momentarily.

If it does break then inform launch and get the rope retrieval vehicle to go bring you the end of the rope when it is dropped so you can repair it.

Tangles

Tangles, glorious tangles. These are basically a pain in the butt but do happen. For those winches with a chain drive, you always pray that it didn’t come off on the greasy chain side. Inform launch that there will be a delay and how long you expect to be repairing the rope. If hydraulic, leave the winch running at able so you can turn the drum easily.

Do your best to pull the tangled & looped sections out. For bad tangles it may be necessary to cut pieces of rope out. Expect to get extremely dirty if it’s on a chain.

Pro tip: A great way to get yourself clean is to use dish washing liquid and sugar. Lather your hands in the dishwashing liquid and then rub in the sugar and rinse. Prolonged use however can cause irritations.

Before performing a splice, inspect the rope to see if there are any previous joins or damaged sections of rope that could be easily cut out.

Pro tip: If there is enough rope on the drum you may be able to leave it laying in the field until the end of the day. You can splice the rope back in after everyone has flown and/or gone home.

Splicing

There are two methods of splicing. There is the loop method and there is the interlocking method. The interlocking method is the best but the loop method must be used when joining ropes of different size or type.



Another aircraft heading for the rope

If the pilot on tow is heading downwind on a step and you see another aircraft heading for the rope, give a tug on the line to get the pilot to turn around. If an aircraft is going to hit it is best that they have some warning. However if it is a last minute thing it may be possible to tighten the rope or give more slack to avoid a collision.

The pilot should release the rope if he thinks an aircraft is going to hit it. He may not if it looks like the intruding aircraft is under the rope which would mean hooking it for sure.

I’ve never heard of a powered aircraft hitting the rope. If one did hit then it would probably be in their best interest if you cut the rope. Hopefully they won’t take it away with them.

Rope not being run straight

It is often difficult to get people to run rope so a little diplomacy may be required when dealing with people not running the rope straight. You may be able to radio them to make adjustments (don’t become annoying) or you can radio launch and get them to wave to the rope runner to have them change their path.

Obviously prevention is better than cure. Explain to any new rope runners what is expected of them. Make sure they have a target to head towards and give them feedback. If they are new then be sure to give them positive feedback.

Rope in a tree

If it is bunch of trees then you may be able to pull the line out. Sometimes the line chute or carabiner will wedge itself between two branches which will require someone to go climbing. 

If it is draped over a single tree then get someone to take all the hardware off the end of the line (carabiners, heavy rope, line chute & bridle) and then pull the line through.

Miscellaneous points and notes

· On hydraulic winches such as Big Blue, the tension gauge will only register tension when the rope is tight. Thus the gauge can be ignored when paying out on a downwind run or when taking up the slack – put your attention back to the gauge immediately as the rope comes tight. You should hear the drum slow.

· On hydraulic winches such as Big Blue, the tension gauge will not change unless you change the tow tension, ie. Move your hand. There is no need to fixate on the gauge.

· A fast moving tow line will cut a person in two. Make sure nobody gets in the way. If they do then stop the rope from moving.

· Don’t tow in the nude. Depending on what you look like, it will either be difficult to get people to run rope or everyone will be running rope.

· If you step tow, it is highly beneficial to have a section of red rope at the bottom of the drum at least 100 ft long. We’ve never had the rope run off the drum after doing this.

· When the weight of a female tandem passenger is called in, generally they are heavier than what they say.

· A method to cut the line in an emergency is mandatory on all winches. This means a hook knife or a mechanical knife. Scissors, lighters, Swiss army knives, sticks, and pieces of beehives are not acceptable. 

· Do not use the emergency hook knife for cutting anything in non-emergency situations. The are good for three perfect cuts before the blade should be replaced. Have a pair of scissors or an alternative knife for other cutting jobs.

· Keep a loose eye on ATV operators. Sometimes they will surprise you by heading straight for the tow line. Do what you have to do to prevent their decapitation. Try and get their attention first, if they fail to notice it may mean an abnormal tension change for the pilot to keep the rope away from the ATV driver. The person in the most immediate danger gets the most attention.

· If a pilot releases the rope on a downwind run for no apparent reason, there is a 95% chance that they were zipping up their pod harness and accidentally hit the release.

· When step-towing a glider that has a lowered landing gear/stinger arrangement (such as tandem wings & special training gliders) remember that the pilot often has to pass the rope under the left wheel on the downwind turn. 

· A glider oscillating on tow generally means that the pilot is flying pulled in.

· If you have a base station radio, turn it off if you have to jumps start the winch.

Recommended reading

“More Tension” written by Brian Fotheringham

A study guide for pilots wishing to tow.

 “The Art of Sky Sailing” written by Michael Robertson

The RCR charts of reliability help analyze tow conditions, weather conditions and personal reliability. – Windividual chart now available as computer application.

“Tension is Good” written by Peter Darian

A guide for instructors and apprentice instructors using towing as the learning medium.

“Ready for Tension” written by Peter Darian

For people learning to hang glide by towing. Also available in audio CD format.

“And she weighs 250 pounds” written by Peter Darian

For pilots wishing to fly tandem by stationary winch methods.

“Ready for Tandem Tension” written by Peter Darian

For people learning to hang glide by tandem towing. 

“Towing Aloft” by Dennis Pagen and Bill Bryden

Covers all forms of towing for hang gliders and paragliders.

Incident examinations

Holy crap.

It was a busy afternoon on the weekend. There were experienced pilots at the far end. Low students close to the winch and half way students in-between. In the middle group there was a student who was getting ready to box. He had been told this but the instructor’s intentions were to have him perform some S turns first and if they went well then boxing the field would come next.

The instructor was busy momentarily elsewhere in the field and the rope was brought to this group. This student got hooked in, the flight plan was called into the winch operator and he was launched by another student. He released at a sufficient altitude and proceeded to box the field rather shakily as he was quite freaked out with the height and not too sure of himself. He managed to bring it in for a landing which was almost into the wind and a little awkward.

Peter: Students are not to be towed up without an instructor present. He may have misunderstood these instructions but the winch operator should have never towed someone up without the instructor being there on the radio. Even if he does not know anyone, someone not transitioning is obviously a beginner, especially in “student time” and an instructor should be there.

Similar

Some graduated beginner students that learned on the hill were learning how to tow. After a couple of low tows, the instructor was relieved by another winch operator (who was not an instructor). There were also experienced pilots flying as well.

One of these students on his third tow was up next. Much to his surprise, the winch operator proceeded to give him a full tension tow. He eased off when one of the other students transmitted urgently to the winch operator that this was only a student.

Peter: This shows a lack of communication, a lack of organization and a lack of responsibility. The instructor should never have left students to fly unsupervised. The winch operator was not informed of the students and there was a distinct lack of procedures that should have prevented this from happening in the first place. This event lead to the first copy of “More Tension” being written.

Rope running crooked

A student was helping out and running rope. He was putting a bow in the line and the winch operator freaked out. He got on the radio and transmitted to launch : “Oh my God, where he’s going? Is he stupid? What the hell is he doing…etc.” Well, it turned out that the person running rope had a radio and heard all this. He was quite hurt and offended. This situation repeated itself and the student was threatening to go down and beat the crap out of the winch operator. As it was, we never saw that student again.

Peter: First, there is no need to transmit what he transmitted. It would certainly not do any good no matter who was listening. Second, if he didn’t think the person had a radio he could have transmitted to launch to have them wave him to a straighter line. Third, it wasn’t very discreet and the business and sport suffered as a result. It would have been far more positively constructive to ask someone at launch to wave and direct.

Tandem

I was flying a tandem with a novice winch operator. I reached a point where it was time to turn to do my step. As I turned the tension did not ease off. I was three quarters of the way through the turn getting ready to release when the tension eased off. I found out later that a pilot watching by the winch actually told the operator that I was turning.

Peter: This winch operator was fixated on the gauge. For a full tension tow, no more than 20% of your time should be on the gauge, the rest on the pilot.

Stepping low

A commercial pilot who had always shown good judgment was on his first day of step towing. He passed all the theory and answered all the oral questions correctly. On one of his flights he was doing our long tow (1km) and encountered a great amount of sink on his initial pull. He had 500 ft over the winch. He turned downwind to do a step. He continued to sink and by the time he was finished over the winch he was at 300 ft. He flew downwind and when he could tell he wasn’t going to make it he turned into the wind and landed at the end of the field, at an angle to take up more space, with about 2 ft to spare.

Peter: He knew the error that he made. He was told in a positive way, never to do that again. He was also advised on what to do if running out of field to land in. It goes to show that no matter how many precautions you take, there is always someone in the crowd who is going to do something stupid.

Not hooked in

An experienced pilot was launching in his Raven and went off line. He was aborted and landed okay but un-gracefully at the bottom of a small rise which is the normal launch. The launch director came down and launched him again from where he was. 

The winch operator saw the pilot launch again but he was going off line and didn’t look like he was correcting. He cautiously dropped tension and the glider fell off to that side. An abort was then heard over the radio. The glider hit the ground breaking two downtubes. The pilot was only bruised and a little sore.

After the pilot had been aborted the first time, the launch director hadn’t realized that the pilot had unhooked himself to give his glider a quick inspection. When he returned to the A frame he forgot to hook himself in.

The pilot launched and ended up hanging by the base bar, the rope still pulling him. The person launching thought that something didn’t look right but it was hard to tell due to the large amount of sail at the back of the raven. Another pilot who saw what was going on came running over and yelling “abort!”

Peter: The launch director should have noticed earlier that something was wrong and aborted the flight sooner. It was good that the glider hadn’t come up straight or he may have been a lot higher before being aborted. It was also discovered that the pilot had a lot of things on his mind including a change of job that was coming up which led to the absent mindedness.

flying at my line

One day at the field I decided to take one of the school Falcons up for a flight. I turned downwind to do my first step and while running downwind I felt a tug on the rope. It was too early to be running out of rope so grumbling, I turned around. There was another glider (it was another instructor) that had just missed my rope and was flying away from it. He thought it was a student doing a straight pull and thus thought the rope was on the ground.

Peter: You always have to pay attention to the rope in the air. Use of the strobe light would have prevented this near miss. The winch operator maybe should have gave me a tug earlier to warn me.

Turning downwind on downwind turn

An experienced pilot stepping, had trouble getting his wing over the rope during a downwind turn. Instead of releasing the rope he turned downwind again which brought the rope off the wing. Tension was applied and he was forced to release immediately.

Peter: When a glider is turning, it is often difficult to determine if it is turning towards you or away from you. In this case the winch operator thought the glider was heading back towards him, not realizing it was actually going the opposite direction. A better option would not to turn completely downwind or to just release the line.

Running out of gas

An experienced pilot was coming over the winch ready to do another step and the winch ran out of gas. The pilot took the drop in tension as a signal to turn. He turned downwind and the winch operator was forced to cut the line.

Peter: Don’t be lazy. Top up the tank before you start regardless of how much fuel is there. Running out of gas at a critical time can be frustrating and maybe even dangerous.

It’s probably an even better practice to top up the fuel tank at the end of the day to save time in the morning.

Hurt

A Saskatchewan pilot was hurt when he was fixing a rope out in the field. He was splicing the rope when a pilot (the same one that had broke the line initially) jumped on the winch and wailed it in quickly not realizing someone was holding on to it. The individual fixing the rope was pulled off his feet and took a hard fall that required hospitalization. 

Peter: Before doing anything, you have to ask yourself that haunting question, 

“what if..?” The pilot was reckless for wailing in the line. If he had started pulling the rope in slowly, the person fixing the rope would have had time to let go. 

Also, if you have to do a field repair, make sure everyone knows what you’re doing and give strict instructions on what not to do. If you want to be sure, then take the winch keys with you. If you’re fixing the rope for someone else running the winch, radio when the job is one – and tell them that you will. 

Test 

All the answers for the test can be found within these pages and by practice, experience, & common sense. These are all things a winch operator should know to tow pilots safely.

What do you have to check on the winch & winch-towing vehicle prior to starting the day?

How do you know what direction the upper winds are blowing?

When should the strobe light be turned on?

Should a winch operator pull a pilot if he/she thinks the conditions are unfavorable?

Should a winch operator tow a student if an instructor isn’t present?

What are the tow pressures for:

· Launching hang gliders?

· For HG tension (approximate) ?

· For PG tension (approximate) ?

· Before transition?

· At transition for tandem hang gliders flying with cameras?

· After transition?

What information do you need to know from the pilot or about the pilot prior to launch?

What are the radio transmissions for:

· Tension

· Dropping tension

· Launch

· If there’s trouble

· Upon transition

What effect would a light person have launching with a moderate breeze?

What effect would a heavy person have launching in light wind?

What effect would a heavy person have launching in a moderate breeze on a large glider?

What effect would a light person have launching on a large glider?

How do you know if your launches are too strong or too soft? (at least 2 ways)

When should you cut the line?

What would the following mean?

· A pilot on tow with legs apart?

· A pilot on tow with their legs opening and closing in a scissors motion?

· A glider oscillating on tow?

· A hg taking longer than normal to leave the ground?

· The speed of the drum increasing with a glider on tow under constant tension?

· The speed of the drum decreasing with a glider on tow under constant tension?

· The pilot hanging from the base bar on tow?

· The glider going off line more than 30 degrees?

· A small jerk on the tow line?

· A sudden & rapid increase in drum speed while towing?

· The winch engine quitting while a pilot is heading downwind on a step?

· Another aircraft heading for the rope while it is being run downwind on a step?

· Strong upper winds?

What does RCR stand for?

How do you tell a pilot to turn back to the winch when they are heading downwind?

How would you get a pilot to release the line? (heading upwind & downwind)

How would you get the attention of launch if they have their radio turned off?

How would launch get your attention if you had your radio turned off?

When towing students, how much of your attention should be on tension gauge during the tow?

How do you know if a student is putting weight on the downtubes?

A student is about to box the field for the first time in a Wills Wing Condor. How much tension should you use for the tow?

What would happen if a pilot left the ground with a really strong tow and the rope broke?

Where do you keep the splicing tool?

What considerations should you make before splicing the line after a cut or line break?

If the line broke does the person on the ATV have to get you the end of the broken off piece or should they bring the whole thing to you coiled up? How do they know? 

From the winch operator point of view, this is a somewhat delicate operation. This section is only a supplemental to training. Seek professional assistance as it can be very dangerous if not performed correctly.
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