The Van De Graaff Generator - An Electrostatic Machine

WHAT IS A "VANDEGRAAFF MACHINE"?

A VandeGraaff machine iy a mechanical-electric device which prodaices
extremely high voltage at low, safe levels of electric current. It also-
goes by the naume "VandeGraaff Electrostutic Genevator.” We wsually
encounter these devices inhigh school, wherve owr physicsy teachers use

them to- ravise the hairv of some lucky student. )

[ | Hollow Metuld Ball

"corweyor belt” inside

Dome Top

Dome Bottom

Column

Belt

= Discharge Wand

Tabletop versiony of the VDG generator range v sige fromv several feet

tall producing half a miliow volty, dowwto-tiny 2 -inch versions which
produce only five thouwsand volty. Physicsy researchery use lavger ones,
some of which ave several stovies tall and produce many megavolly outpul

voltage:

Q: HOW DO THEY WORK?

Short Answer: A VDG is v chawge pump. One or bothvrollers become charged
through contuct with the belt: One roller sucky electric charges from ity
adjacent metal comb and onto-the belt. The other roller pushes electric
Mg%ﬁmwmmmo—ﬁwadjmm Whew the belt iy
cranked along, the device sucky chargey in at one end and spily themy

out at the other.

Longer Answer:

Everyday objecty are made up of equal amounty of positive electric charge
and negative electric chawrge v almost perfect badance: We might say that
ordinawy matter i made up of "cancelled-out electricity.” A VDG machine
takes the mixed-up positive and negative charges of matter, sorty thewy

out;, then pully thew fowr apart fronveach other. AVDG iy av "chawge
uncanceller” or "choawrge sepavator.” The machine movey charge

continuowsly, so- it also-acty ay o mechanical chavge pump.




A VDG machine containg av flat circulawr belt running on avpaiv of rollers,
conweyor-belt style. The belt material must be anv insulator; rubber or
plastic for example. A metol "comb” iy placed adjacent to-each roller,
with "teeth' pointing toward the belt surface: At each end of the belk,
each roller and comlr iy enclosed inside a hollow metal bow ov hollow
sphere: Each hollow bow or sphere nuut be electrically conmected to-the
metuld coml- inside. One of the rollery iy spun by o electric motor so-
that the belt moves, and the other roller sping too-

To create o buiddup of sepawated, charge, the machine pully one type of
chavge ( either pos. ov neg. ) out of one comb and places it onto-the
belt'y surfoce. The belt tramsporty it to-the far end of the machine:

The electiric charge i thew pushed off the belt surface and onto-the other
metal comb; wheve it iy sucked to-the outside of the metal sphere. Aythe
chawge-transport process contivuies, the voltage (electric potential)
between the two-ends of the generator grows and: grows



