From March 1973 Popular Science Magazine (pg. 26):

Incredible New Probe Puts the Freeze on Hot Spots – Instantly

Static electricity produces “electric wind” that actually cools

By E. F. Lindsley

Place this unique new probe within inches of a red-hot resistance heating coil and in moments the glowing filament turns dull black, as if struck by a chilling wind. Come in close to the back side of an 1100 degree F copper strip, and the magical wand cools the plate 300 degrees in seconds.


Magic? Nope, just static electricity – some 20,000 volts of it – gushing out of a high voltage probe to mysteriously cool anything in its way.


I know it sounds unbelievable, but I saw these and other fantastic demonstrations as Oscar Blomgren Jr., VP if Inter-Probe, Inc., in Chicago, put electrostatic cooling through its paces. Even if electrostatic cooling were more than a scientific demonstration, it would still be fascinating - and puzzling.


One of Blomgren’s more spectacular demonstrations involves a piece of Kleenex held in a propane-torch flame without burning – as long as the static probe is charged. Blomgren doesn’t feel this is a truly valid demonstration since the tissue is backed by a screen wire that is cooled by the field and acts like water in a cooking vessel. The fact remains, however, that without his static field, the tissue burns.


Wind at work. Blomgren pointed out that his “electric wind” is already being put to work in many areas. On his desk were some short metal tubes he’d brought from Detroit the night before – housings for solenoid switches that mount on top of automotive starters. They looked like canisters with one end belled out. Since they were made by rolling and then welding the seam before expanding the bell mouth, there had been trouble with weld-seam splitting. 

The day before, some tests pieces had been welded with Blomgren’s high-voltage probe following close behind the weld roller. Photomicrographs of the seam showed that electrostatic cooling had a major effect on the metal. The tubes welded without cooling showed coarse grain structure and poor merging into the unwelded area. With electrostatic cooling, the grain structure was refined and a more subtle merging from seam to parent metal was obvious.

A similar result had been obtained by a Swiss maker of circular hose clamps. Some of the clamps are used to secure the telescoping parts of collapsible steering columns. High quality is vital. Manufacture starts with spiral winding and welding of sheet metal into tubing. Running the probe and its charged field just behind the welding head had improved metal structure and deferred the fatigue limit of the clamps by several test cycles.

How does it work? It may be that no one is sure yet just how electrostatic cooling works. Blomgren discovered, more or less by accident, that 15 to 60 kv introduced as a space charge into a heating object’s proximity causes instant cooling.

Dr. K. G. Kibler, Senior Research Scientist at General Dynamics, explains the effect in terms of an “electric wind” that breaks up inert insulating boundary layers of air at the heated surface. To date, Kibler’s explanation seems to be the most reasonable answer.

A Van de Graaff static-electricity generator of the high-school physics variety can be – has been – used to demonstrate the effect. The charge is not dangerous; currents are in the microamp range. The demonstration works best if the probe is negatively charged.

Commercially, of course, more sophisticated static generators are used. The electronic version I saw was about the size of a bread box and plugged into a wall socket. Although it produced sufficient voltage to create the cooling effect, it was nothing compared to some of the fields used by Blomgren. His tests have involved applied fields two or three inches wide by some 40 feet long. The energy is low, however, and a big industrial unit of this type may only pull a mere six watts of power.

Cools just about anything. Cooling is effective with nonmetallic materials, even plastics. The actual results depend to some extent on the temperature of the surrounding air or other gas. At welding temperatures, reductions of 400 to 500 degrees F are obtained. Even in lower ranges, with infrared optics, for example, parts running at 250-300 degrees drop to 100-140 degrees F.

Other applications of electrostatic cooling are heat treating and metal coating by the plasma process. Deposited metal cooled by air jets or other conventional means tends to cool  from the outside in and leave voids and uneven  subsurface structures. Static cooling seems to work from the inside out. AT least it produces a uniform metal structure.

Nondestructive testing appears to be another ability of electrostatic cooling. Although there are many ways to detect metal defects, including magnetic, dye-penetrant, and ultrasonic, few are readily adapted to the quick evaluation of a progressive weld. Blomgren found that when he cooled a weld seam to improve its metal structure, scanning the area by infrared revealed defects as sharp black spots. Apparently, the anomalies cooled at a rate different from that of solid metal.

Carried to its industrial application, such a cooler and scanning device could follow directly behind a welder and sound an immediate alarm when the weld goes wrong. Thus, the bad spot could be cut out and repaired.

In addition to obvious welding applications, electrostatic cooling could be used in basic steel processing, mineral refining, aerospace, plastics, and the like. An electrostatic field in the hot areas of a jet or gas-turbine engine, for example, might hold working parts below critical temperatures and still allow higher gas temperatures for increased output.

Actual patents include cooling metal-cutting tools, heat exchangers, X-ray target wheels, and even the creation of a charged interface between diesel or jet fuel and water in storage vessels to inhibit organism growth. Right now, electrostatic cooling appears to have a potential as high as the voltage at the end of the probe.

