
Challenge Description The Cowboy Claw
The Artemis Program:

STEM Outreach

Requirements:

Micro-g NeXT:

Preliminary CAD Model:

Figure 1: The Cowboy Claw – Open 
position

1) The device anchors on 
a variety of rock textures, 
from smooth to rough, 
where each rock presents 
at least a 12” diameter 
face.
2) The device does not 
penetrate the surface of 
the rock face.
3) The device is started 
with one or two gloved 
hands.
4) The device is not 
externally powered or 
pressurized
5) The device does not 
chemically adhere to the 
object.
6) The device (all parts, 
when stowed) fit within 
an 18” long cylinder with 
6” diameter.

Compliant joints:

Figure 3: Compliant joint design.
7) The device (all parts) 
operates underwater.
8) The device (all parts) 
has a dry weight less 
than 5 lbs.
9) The device is 
compatible with a 
chlorine water and salt-
water environment.
10) The device operates 
within an environment 
from 23°F to 86°F (-
5°C to 30°C).
11) The device provides 
at least 10 lbs. of 
holding force at any 
angle 90° off the face of 
the rock.

The “Cowboy Claw” is a Lunar Reusable Surface 
Anchoring Device for the NASA Micro-g NExT challenge. 
The Cowboy Claw’s design centers around the usage of 
compliant mechanisms, textured gripping pads, and finger-
like legs. The legs will be tightened by a binding ratchet 
system, allowing easy anchoring to a multitude of surfaces. 

Purpose:

Ratchet & Cable System:

Material Selection:

25% of the NASA Micro-g NExT Challenge proposal 
grade is dedicated towards the group’s STEM 
Outreach Plan.

Figure 2: Conceptual illustration of cable, pulley, and ratchet 
system. 

The Strength vs. Density (not shown) and Young’s modulus vs 
Strength (Figure 4) plots were considered. Ashby has inscribed 
several design guidelines in his method. He then provides 
tables that show the relation of the two properties on the chart 
for different loading situations. To select the best material, the 
design guideline is then maximized or minimized depending 
on the desired behavior of the material. Figure 4 was used to 
select TPU for compliant joints and gripping pads.

The leg segments are held together with compliant joints 
made up of thermoplastic polyurethane (TPU). These joints 
will enable the tube segments to curl as a hand does when 
gripping a rock surface. The compliant joints will bend and 
deform significantly to allow reshaping of the leg. 

Classrooms & Conferences:
Through working closely with Wyoming NASA Space 
Grant Consortium, our group will:
• Visit Snowy Range Academy middle school 

Kitchen Counter Science class with presentations 
and a student engineering challenge (dates TBD)

• Host three engagement sessions at the 21st annual 
Women in STEM conference

• Judge and host enrichment sessions at the Wyoming 
State Science Fair

Material selection was done using the “Ashby Method” 
from the textbook Materials Selection in Mechanical 
Design, written by Michel F. Ashby.. 

A cable will be used to curl the legs of the Cowboy Claw 
around the rock surface. The cable will run on the inside 
edge of the legs, under the textured griping pads. When the 
cable is put into tension, the legs will be forced to close at 
the compliant joints, thus providing a grasping mechanism 
for the device.

Deadlines

Podcast:
Our team will host the “Wrangling Space” podcast, 
where we invite individuals from NASA, Micro-g 
NExT, and Wyoming NASA Space Grant Consortium 
to discuss their STEM experiences.

• October 28th, 2021: Design proposal due to NASA
• December 9th, 2021: Micro-g NExT Selection Show
• January 26th -27th, 2022: NASA preliminary design 

review (if selected)
• March 2022: Wyoming State Science Fair
• April 2022: Test Equipment Data Package due
• May 2022: Test Readiness Review due
• May 17th, 2022: Women in STEM Conference
• June 6th-10th, 2022: Micro-g NExT Challenge event

Figure 4: Modulus vs Strength Material Property Chart

The Micro-g NExT (Micro-g 
Neutral Buoyancy Experiment 
Design Teams) program is a 
challenge posed to 
undergraduate students to 
design and build a device to 
serve a space exploration 
problem. The program is a 
culmination of design, testing, 
and outreach, and the finished 
product will be tested by NBL 
divers as determined by the 
student team.

NASA’s Artemis missions 
will send the first person 
of color and first woman to 
the Moon in partnership 
with international and 
commercial entities, 
establishing the first 
enduring presence on the 
Moon. 
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