TIPS FOR 4WD Vehicle Recovery.

The following information provided is based on the experience of staff within the Department of Biological Sciences Macquarie University. Persons giving inductions for use of Department managed vehicles are members of the Fieldwork Safety Committee as appointed by the Department. They should not be regarded as instructors and have received no formal training other than Level 3 Advance 4WD Training by the VETAB accredited Off Road Driver Training PTY LTD. All aspects of the vehicle recovery must be done safely without danger to participants and general public. Where drivers intend to use vehicles that are managed by individual research groups within the Department, such as the Ecology and the Kohen research groups, the responsibility of induction remains within such groups. 

Before using a Department vehicle, students must receive a vehicle induction from a member of the Fieldwork Safety Committee and provide a photocopy of their drivers licence to the Head of Biological Sciences. At the beginning of a vehicle induction, inform participants of the University’s policies on long distance driving and driver training.
DO NOT ENGAGE 4WD ON dry hard-surfaced roads.

BEFORE ENGAGING 4WD.

Before engaging 4WD, assess the driving conditions that you are about to enter. Most 4WDs now have automatic front diff lockers that activate when H4 4WD is engaged. However, if using an old model 4WD, have one person lock the front wheel hubs, preferably the driver, and leave the hubs locked until you are ready to return home.

If driving through dense vegetation, lower radio antenna and turn in the side mirrors. Lower the tyre pressures unless traveling over either very muddy or rough surfaces. Take particular care to avoid sharp stones and spiky vegetation.

TYRE PRESSURES.

Normal: 32 psi front and rear 
Under load: Up to 36 psi front, up to 44 psi rear.

Loose Dirt Roads: Reduce pressure to 20%; e.g. without load, 26 psi front and rear.

Sand: 22 psi down to 15 psi front and rear.

ENGAGING 4WD – Always refer to the vehicle instruction manual.

H4 - for general dirt roads and wet conditions.

This can be done when the vehicle is stopped or moving straight ahead at speeds up to 80km/h. Move shift lever from H2 to H4.

No clutch is required for manual vehicles. If difficulties occur depress or release the accelerator pedal momentarily whilst pushing the lever.

L4 - for steep, rough or slippery conditions where maximum power  and traction is required. Should be used for any sloping tracks, rough road surfaces, slow speed maneuvers, towing off road, or when conditions are wet. Stop the vehicle in neutral, for manual vehicles depress the clutch, move the shift lever from H4 to L4. For Autos, remember to return the shifter to drive or lower gear for desired engine breaking and manuals move shifter to first. To return to H4, stop the vehicle in neutral, depress the clutch for manual vehicles, and move the shift lever from L4 to H4. 
RETURNING TO 2WD.
This must be done as soon as possible when you return to driving on smooth road surfaces that do not allow for wheel slippage, such as bitumen or smooth dirt roads. The procedure is basically the reverse of the above and can be done up to 20 km/hr. Simply slow down and move the shift lever from H4 to H2. No clutch is required. For old model 4WDs, leave the front wheel hubs locked until ready to return home.

DIFFICULTIES ENGAGING 2WD.   

This is usually the result of wind-up caused by driving on smooth dry surfaced roads. Some vehicles are more prone to this than others. The symptoms of wind-up are sudden stiffening of the steering wheel and screeching of the front wheels as they begin to lock. If these symptoms do occur,
stop the vehicle immediately. 2WD can be re-engaged the following ways:

Put the vehicle in reverse and drive slowly in a straight line for a short while until 2WD is engaged.

Drive slowly forward in a straight line with the left side wheels on a rougher surface than the right side. Drive forward slowly and steer left then right, etc, until 2WD is engaged.

VEHICLE RECOVERY FOR 4WD.
The following information on fieldwork and vehicle use protocols are base on the experience of staff within the Department of Biological Sciences Macquarie University. This information may not solve situations you are in. However, they are to be used as a guide to aid your decision making in difficult circumstances. Prior to the commencement of fieldwork, you are expected to include in your planning a risk assessment detailing actions to maintain all aspects of safety that involves you and your assisting  personnel, and all information regarding these must be given to your assisting personnel, supervisor(s), the Department Fieldwork Manager, nominated responsible call back persons and next of kin.
In the event of a vehicle breakdown, bogging or flat tyre, remain calm and take a few moments to assess the situation. Have a cup of tea or something to eat to relax. Remember, providing the vehicle is not seriously damaged, you will get out, but it will take time. Throughout the procedure, the safety and comfort of others is the highest priority. With your colleagues, assess the risks involved. If it is raining or getting dark, monitor each other for cold, and during the day make sure plenty of water is on hand and take precautions against the sun.
Designate a group leader according to experience and discuss what procedures should be used to recover the vehicle. Assign tasks to people in the group and ask those not required to safely stand away.
Using the Tufor Hand Winch.

Firstly, assess the situation, make sure that everyone will be safe during the procedure and that none of the recovery equipment will interfere with any passing traffic, such as logging trucks. Chock the wheels against rolling away from your winching direction and keep the hand brake on. Lift the engine bonnet. Lay out all the equipment on a hessian bag. You will need:

· Gloves for all people involved.

· The winch.

· The winch extension bar.

· The winch cable.

· The snatch block.

· Two tree protectors.

· At least two large bow shackles rated to .
· A weighted cable safety bag.
· All available hessian bags.

Optional extras: 

· The extension strap.

· The drag chain.

· More large bow shackles.

· The spade, jacks, floor mats and any plant material that would be useful for road building.

Choose your tree anchoring points away from the vehicle, two would be best, taking note of the distance from the vehicle to these. For the front of the vehicle, attach the snatch block to the towing hook beneath the bumper bar using a large bow shackle. Do not completely tighten the shackle pin. Turn it back one quarter.

For the rear of the vehicle, attach the snatch block to the safety bolt where the tow ball tongue fits on rear protector bar. You will have to remove the tongue first. Do not attach the block to the steel loops at either end of the bar.

With gloves on, run out the winch cable its entire length from the vehicle to the most direct tree attachment point, taking care not to get steel splinters. Engage the clutch (large yellow lever) of the winch. This is done by standing the winch vertically on the ground with bolt side down. Position both winching levers pointing away from you, swivel the small yellow locking twin lever (forward of the clutch lever) towards the centre winch lever and using your body weight, push the clutch lever down and towards the winching levers.

Feed the cable through the winch from the clutch side. To disengage the clutch, place the winch on the ground with the centre winch lever pointing upwards, swivel the small yellow locking twin lever towards the centre winch lever and using your body weight, push the clutch lever down and then away from the winching levers. It may take a few goes to get it right. 

Place the tree protector around the base of the direct anchoring tree and attach both ends to the black attachment bar, which is loosened by removing the chained pin. Run the hook end of the cable through the snatch block to the second tree anchor point. This can be the same tree, but if a second tree is used, keep the angle between the two to a minimum. If you don’t have a second tree protector, use the drag chain with hessian to protect the trunk and secure around the base of the tree, hooking the grab hook to the chain links. Attach the hook end of the cable to the lug link of the chain.

Designate one person to be the wincher and another to control the vehicle. The wincher must now check all attachments of the winch lines before tightening the cable with the winch. Under no circumstances should anyone step over the cable. Place a cable safety bag with sand in the pockets on the cable. Any remaining hessian bags or sleeping bags can also be spaced along the cable. The vehicle controller must check that the wheels are chocked and the hand brake is on. Raise the bonnet for added protection. The two people need to agree on signaling procedures during the rest of the winching operation. Once satisfied, instruct the remaining people to stand well clear and to keep watch for on coming traffic or other hazards.

Begin winching by placing the extension bar over the end lever, and, while facing the tree with legs apart in forward stance, push the lever forward and back with your body weight. Before the cable gets too tight, check everything again. Have the vehicle controller get into the vehicle and start the ignition and release the hand brake. Use of the foot brake may be required, keeping the vehicle in neutral. Signal when ready. Continue winching until vehicle is free. 

If procedure fails, release the tension on the cable by placing the extension handle on the centre lever of the winch, pushing the lever forward and back, and reassess the situation. Some road building may be required or new attachment points made.

Once the vehicle is free, check that everyone is OK and the vehicle is OK; that is not sinking back into the mud. Before packing away, lay all equipment on a Hessian bag to check that nothing has been forgotten and stow it back in the vehicle.

Additional instructions for Using the ARB Magnum hand winch.

SAFETY HINTS.

· Never rush a recovery procedure. Maintain a sense of humor and learn from experience.
· Designate a group leader according to experience and discuss what procedures should be used 

· to recover the vehicle. 

· Assign tasks to people in the group and ask those not required to safely stand away.

· Double check all attachment points. If shackles are used, use either a rated D or bow shackle.

· Never get under a vehicle supported by a jack.

· Always use a jack plate (broad flat wooden block) for greater jack stability.

· Always keep spectators away from cables under load.

· Never use the tow ball, axles or suspension for attachment points for straps and cables.

· Never step over a cable, chain or strap under load.

· Never hook a winch back onto itself.

· Don’t stand behind the vehicle if it is being winched up hill. Ensure appropriate wheel chocks are in place.

· Make sure all signals between wincher, vehicle controller and anyone else involved is agreed to and   followed.

FLAT TYRE. 
Make sure the vehicle is packed in a safe place away from traffic and not on the side of a major highway, bend or crest of a hill. Slowly drive the vehicle to a safer location if need be. Chock the wheels, put the hand brake on and put the vehicle in first gear. Make sure all passengers stay well clear of the road and watch for on coming traffic. Follow the procedure in the vehicle instruction manual located in the glove box. 
Run Out of Diesel.

Follow the procedure in the vehicle instruction manual.

Bogged.

There are three ways of recovering the vehicle from a bogged situation and each will involve time and commonsense.

a) digging and road building.

b) using a hand winch.

c) using the snatch strap when another vehicle is present.

Sometimes all three methods maybe required. It is important to carefully assess the situation and most importantly don’t panic. The following information is to provide useful hints when recovering the vehicle from a bogged situation.

Road Clearance Failure.

This occurs when you have run over an object, such as a log or rock, which has become wedged under the vehicle preventing further progress. Firstly, assess the situation. Unloading the vehicle may raise it enough to get free. If not, engage 4WD and put the vehicle in reverse. Very carefully try to reverse the vehicle. If still caught, you may have to jack the vehicle up and try to either dislodge the object or do some road building. If carrying the Air Jack, refer to the Air Jack Operating instructions.

Snatch Procedure Between Two Vehicles. 
This should not be attempted by anyone not properly instructed in the procedure. Care needs to be taken for all attachment points and to ensure that there is little danger to both vehicles colliding with each other or other objects such as trees and boulders, and all spectators are kept well away. Most importantly, ensure that both drivers agree and follow all communication procedures. A combination of horn and lights can be used.

14th May, 2008.


