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Summary
This document describes a drop test that was performed by the EVA team at the Mars
Society research station trip, May 2013. The test involved attaching one of two parachutes to an
electronics box with GPS data recording equipment and a camera, loading all items into a cargo
tube, and launching the tube off a cliff.
Figure 1 shows the equipment used in the drop test. The electronics box contains a
microprocessor, a GPS receiver, a data recorder on which to store the GPS readings, and a small
video camera. The cargo tube has the same space that will be available inside the rockets at the
Rescue Robot competition. Two different parachutes were tested: a traditional parachute and a
kite parachute.
The purpose of these tests was to (a) verify the basic GPS-reading and data-recording
functionality of the electronics and software, and (b) compare the performance of two different
parachutes. The next section gives a description of the drop tests, and following sections give
results and conclusions.
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Figure 1: Equipment for Mars Society Drop Test

Drop Test Description
The drop was performed by the Mars Society from Georgia Tech. The coordinates of the
drops were 12s 519971East 4250964 North by the NAD27 GPS standard. A double line of 50
lbs. fishing cord approximately 50-60 ft long was attached to the bottom of the testing cargo tube
to insure ejection of the electronics box and parachute from the test tube. Once the fishing line
was secured the cargo tube and electronics box were launched off the cliff, shown in Figure 2.
The fishing line served to stop the test tube and allowed the box’s momentum to carry it and the
attached parachute out of the cargo tube. The fishing line pulled the box approximately 18 meters
north of the coordinates given above when it left the cargo tube. From there it drifted down under
the parachute until it reached the canyon bottom approximately 120 – 150 feet below (36 – 45
meters). Two tests were performed with each parachute. For experimental consistency, all of the
launches were performed by the same crew member.

Figure 2: Location of Drop Test

Results – traditional Parachute
Two successful tests were performed with the black parachute. A third test was unsuccessful
because the parachute and box got tangled in the fishing line attached to the cargo tube. Figure 3
shows the first test recovery photo. There was no damage to the electronics box or parachute.
Furthermore, the parachute did not land on the box. The box and parachute experienced
negligible wind because the cliff effectively shielded the side of the cliff where the experiment
was performed. The box traveled approximately 30 meters north from the launch.
The second test with the black parachute was unsuccessful. The third test had similar results
to the first. As seen in Figure 4, the box was undamaged except for some minor sand abrasion.
The parachute did not tangle or break. The travel distance was approximately 25 meters north.

Figure 3: Test One Recovery

Figure 4: Test Three Recovery

Results – Kite Parachute Tests
Two rainbow parachute tests were performed, and both were successful. The rainbow
parachute spun quickly during the decent and also drifted to the side (east) more than the black
parachute, which did not drift appreciably. Figure 5 shows that there were no external damages
to the box. The parachute was not tangled or broken.
For the second test, the travel distance was approximately 12 meters north and 5 – 10 meters
east. The electronics box did not show any external damage. During this test, the parachute got
tangled on some brush, as shown in Figure 6. The travel distance was approximately 20 meters
north and 10 meters east.
Information from all successful tests is summarized in Table 1.

Figure 5: Test Four Recovery

Figure 6: Test Five Recovery

Black parachute test 1
Black parachute test 2
Kite parachute test 1
Kite parachute test 2

Table 1: Summary of Drop Test Results
Travel distance (m)
Notes
No damage, parachute fell away
30 m North
from the electronics box.
No damage. The parachute did
25 m North
not tangle or break.
No damage. The parachute did get
12 m North, 5 – 10 m East
tangled on vegetation.
No damage. The parachute did get
20 m North and 10 m East
tangled on vegetation.

Conclusions
The black parachute performed better, and seems to be a better candidate as it would be less
likely to tangle and appeared to have softer landings. The RescueBot club should favor
parachutes with a few thick tethers instead of many thin tethers. GPS data was successfully
recorded, but unfortunately no data from the descents were captured.

Appendix – Parachute Attachment

	
  	
  	
  

