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Scientists on the ball 
JPL officials testing large sphere for use to test terrain on Mars

By Becky Oskin , Staff Writer
Saturday, January 04, 2003 - 

LA CANADA FLINTRIDGE -- When most Alaskans were escaping frigid winter temperatures by traveling the warmer climates, one JPL researcher went north far north to test a 6-foot- wide sphere that could become NASA's newest explorer. 

Developed at the Jet Propulsion Laboratory, the Tumbleweed Rover likened by one researcher to a giant beach ball has a tough nylon shell and carries a suite of scientific instruments in its air-filled belly. 

Propelled by wind, the rover can traverse rough ground as easily as its namesake tumbles across the desert. 

"It's like sailing with the wind, if you will,' said Jack Jones, a principal engineer with JPL's Inflatable Technology for Robotics program. 

But the JPL team must overcome skepticism the rover's simple appearance hides major engineering hurdles. The November Tumbleweed test in Barrow, Alaska, was the latest in a series of experiments intended to showcase the rover's potential and prove the concept works. 

"Anything that's novel and new most people kind of sneer at,' Jones said. "They're very skeptical until they actually look at the analysis and the data and realize the capabilities of a simple roving vehicle like this.' 

The first Tumbleweed rover was actually an inflatable wheel. During a desert test at Dumont Dunes, a wheel broke off a prototype rover with inflatable tires dubbed Big Wheels. The 20-mph winds sent the shoulder-high sphere flying across the dunes. A technician had to flag down a passing motorist on an all-terrain vehicle to capture the bright yellow ball. 

"Therein was planted the seed that if we make these things big enough, nothing will stop one,' Jones said. 

The challenge was building instruments that could track the rover's position with global positioning satellites, record changes in the topography and rocks passing underneath and transmit the data back to a satellite while the Tumbleweed rattles, bounces and rolls. 

"There's some severe shocks that have to be accounted for,' said Alberto Behar, a JPL robotics researcher. 

Essentially all communications for JPL's spacecraft and satellites rely on instruments having a stable orientation or position to send back information. 

But the JPL team appears to have succeeded in tethering a working electronics package inside the Tumbleweed. They returned to the desert last year with a Tumbleweed carrying radar that can detect subsurface water one goal of the program is sending a 20-foot-tall rover to Mars to search for water. 

The Barrow experiment included running several instruments at once, such as maintaining a Global Positioning Satellite system lock and sending out temperature and location information via satellite link. 

However, the 20-pound Tumbleweed wasn't released on the frozen Arctic ice but pushed back and forth between Behar and helpers from the University of Alaska, Fairbanks. 

"We didn't want to let it go because we'd never get it back,' Behar said. 

Andy Mahoney, a UAF student who videotaped the experiment for Behar, said his first impression of the Tumbleweed was a "giant beach ball.' 

"(It reminded me of) 'The Prisoner,' an old British TV series (from the 1960s) in which the hero would often be chased around a desert island by big white floating balls,' Mahoney said. 

The Barrow test went very well, Behar said, and the next step is applying for money from NASA or the National Science Foundation to finance a trip to Antarctica. 

Inhospitable conditions and poor satellite coverage mean the elevation and ice thickness of Antarctica's inner reaches are relatively unknown, a situation a 10-foot-wide Tumbleweed could remedy. 

It takes winds of less than 5 mph to get the smaller Tumbleweed tested in Alaska rolling. Wind speeds at the South Pole average 6 mph and gust over the Antarctic plateau at more than 40 mph. 

"We'd release it near the South Pole and it would go all the way to the ocean, hundreds of miles,' Jones said. 
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