Van de Graaff care and maintenance


Van de Graaff generator care and maintenance

Care and handling

	Topic


	Care and handling

	Storage
	Protect the VDG in storage with an opaque bag.  This helps keep dust off surfaces.  It prevents materials such as the belt or plastics being degraded by ultraviolet radiation.

Storing the VDG in a dark cupboard also prevents UVR damage.

	Carry carefully
	Carry the VDG by the base, not the support column, taking care not to bang or bash the dome.  Ideally the dome surface should be perfectly spherical.  If the dome is indented, charge will leak excessively from where the surface has a discontinuity in its general roundness.

	Support column
	So far as is possible, never touch the support column.  Do not carry the VDG by its column and do not move it on the bench by pushing against the column.  The column’s insulation is the main means of isolating the dome from earth.  Whenever the column is touched, its surface will be coated with a film of oil secreted from the hands, providing a conducting path between the dome and earth.

	Warm up naturally before use
	The VDG should be brought out of storage some time before use to bring it up to the temperature of the room where it is to be used.  If possible let it equilibrate naturally.  Try to avoid heating with a hair dryer as this might cause dust to precipitate on surfaces and too much heating might damage some of the materials.

	Hair dryer
	Warm the belt briefly, if you must.  A few seconds, rather than minutes.

	Cleaning the dome
	The dome should be buffed up with a dry, clean cloth, lint-free (e.g. Selvyt), to remove dust and grease.  Any irregularity on the dome causes charge to leak away to the surroundings.

	Cleaning the support column
	The support column should be buffed up with a dry, clean cloth, lint-free (e.g. Selvyt), to remove dust and grease.  This action helps to insulate the dome.

	Grounding
	Make good electrical connections between the VDG base and:

1. earth; and

2. the discharging sphere.

Some VDGs are earthed through the mains cord, but a hand-cranked one would require earthing.
To make a good earth connection (where this is not provided through a mains cord), use the earth terminal on a power supply connected to a 13 A socket outlet.

	Training
	Users should be told these simple rules.

Children should be warned not to touch the support column.


Table 1
Rules on care and handling.

Cleaning materials

	Cleaning material


	Purpose
	Comment

	Dry, clean cloth, lint-free,

e.g. ‘Selvyt’
	Use for dusting, rubbing clean and buffing.
Use on the support column and dome.
	The cloth must never have been used with furniture polish, because that would cover the surfaces with an anti-static coating.

	Tissue paper
	Use for removing oil or grease from bearings, rollers, etc.
	

	Methanol
	Use as a degreaser on the support column and rollers.
	Toxic by inhalation, ingestion, and through skin.  Highly flammable.  Ventilate the work area thoroughly.  Wear eye protection and rubber gloves.  After working with methanol, wash hands well with soap and large amounts of water.

	Distilled water
	For washing surfaces.

For rinsing surfaces where methanol has been used.
	Do not substitute de-ionised water.

	Teepol,

Also called sodium lauryl sulphate, or sodium dodecyl sulphate
	For general cleaning, including the belt.
	This detergent is free of the additives found in most household detergents.

	Emery cloth, fine grade
	Removal of burrs, points, or other marks on dome
	


Table 2
Cleaning materials for use on a Van de Graaff generator.

Maintenance

Follow the manufacturer’s instructions.  If these are not available, or seem to be inadequate, here is advice on maintenance.

	Part
	Cleaning action, or maintenance
	Comments



	Support column
	Remove grease, including fingermarks, by washing with methanol.  Then rinse with distilled water.
	Never handle the support column.  If you follow this rule, then a gentle buff with a cleaning cloth should be sufficient.

	Dome

Discharging sphere
	Remove burrs, points, or marks with emery cloth.

If the dome is dirty, it should be washed with warm water and Teepol.

Buff to a mirror with a dry, clean cloth.
	

	Rubber belt

(On some modern machines the material used for the belt might not be rubber.  Ask the VDG supplier for the appropriate spare.)
	The rubber belt should be replaced at least every 5 years.

To clean the belt of grease, wash it in 1 litre of warm water with one-half teaspoon of Teepol.  Rinse well with tap water.  Then rinse well with methanol or distilled water, and dry thoroughly.

Replace the belt the correct way round.

On replacement, the belt should be fairly loose and run with some slippage.  Harris suggest dusting the inside surface with French chalk.

If the relative humidity of the atmosphere is high, as in wet weather, the belt should be dried with a hair dryer, briefly, for a few seconds.
	3 year replacement cycle may be your best option.

The belt becomes less able to hold charge if it gets dirty.  Sources of dirt include dust, fingerprints, grease off moving parts, etc.

Most types of rubber belting are unsuitable for the VDG because rubber belting is normally impregnated with carbon to conduct safely to ground any induced electrostatic charge.

Replacement belts are available from:

Tony Pusey

John The Baptist School

Woking

Tel 014837 29343

Specify make and model, or send dimensions.

	Pulleys or rollers
	If you suspect that the roller is greasy or dirty, wash and rinse it with methanol.  If very dirty, it should be dismantled for cleaning.
	More likely to be the bottom roller that requires cleaning.

A plastic roller on plastic bearings does not need to be lubricated.

	Charging and discharging combs
	Combs should lie as close as possible to the belt without touching.

Replace broken brushes, or replace missing tines.
	The best position of the lower comb is above the lower roller where the belt is moving upwards.

Replacement: aluminium reinforcing mesh from Locktite – either Halfords or RS (226-9986).  Cut with scissors.  Crop through line of holes.

	Grounding
	Make good electrical connections between the VDG base and:

1. earth; and

2. the discharging sphere.
	Some VDGs are earthed through the mains cord, but a hand-cranked one would require earthing.

To make a good earth connection (where this is not provided through a mains cord), use the earth terminal on a power supply connected to a 13 A socket outlet.
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Van de Graaff generator maintenance.
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