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1 Prometheus As Built 

The actual build of the rocket will be detailed with screenshots and descriptions of the different 

parts of the rocket as it was flown for the full-scale flight. 

1.1 Overview 

The entire rocket constructed and ready to fly can be seen in Figure 1-1. Its overall length from 

nose tip to the bottom of the main body tube is 120 inches long. It is 4.59 inches in diameter with a 4.5 

in inside diameter.  

 

 

1.2 Nosecone Assembly 

The nosecone assembly can be seen in its closed flight ready form in Figure 1-2 and with its 

components spread out in Figure 1-3. 

 

 

Weight-equivalent ballast was flown inside the nosecone for the payload that will fly there to 

record acceleration, rotation, and the pressure from the pitot probe. The nosecone coupler is held in 

tension by the threaded rod that runs from the bulk plate inside the coupler to the pitot probe in the 

very tip of the nosecone. The payload is secured to this threaded rod inside the nosecone above the 

 

Figure 1-1: Prometheus 

 

 

 

Figure 1-2: Nosecone 

 

 

 

Figure 1-3: Nosecone Assembly 
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coupler. The coupler is 3D sintered glass reinforced nylon with carbon fiber reinforcement along the 

inside of the transition section. 

1.3 Recovery Bay 

The recovery bay is a 4.5 in inner diameter tube that makes up the longest section of the rocket. 

The recovery system as discussed in CRW’s main FRR document fits into this section along with the 

LHDS. See FRR for details concerning the recovery system seem in Figure 1-4. 

 

The bulk plate that sits on top of the middle coupler holds the charge wells and the recovery 

system is attached at this point as seen in Figure 1-5. 

 

This rod is the same rod that retains the motor case. It runs from the bulk plate down through 

the payload bay to the fin can. The slip joint at this Mid Coupler never separates during flight and is 

mechanically fastened. Its purpose is to allow for the charge wells to be easily accessed. It is aluminum 

tube .125 in thick with body tube epoxied to the outside to prevent the coupler from moving. 

 

 

 

Figure 1-4: Recovery Bay 

 

 

 

Figure 1-5: Mid Coupler 
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1.4 Payload Bay 

The payload bay is below the recovery bay and houses the payload panels as well as the 

altimeters for the recovery system.  The main payload rod runs from above the payload bay down 

through the payloads into the fin can as seen in Figure 1-6. The payloads are secured to the rod. 

 

1.5 Fin Can 

The fin can houses the motor case and allows the fins to be attached to the lower end of the 

rocket. The fin can and the payload bay are joined by a couple that allows easier access to both the 

payloads and the top of the motor case. This coupler is also aluminum tube with a piece of body tube 

adhered on to fix the coupler in place. The coupler is short because the entire coupler is held in tension 

using the payload rod. Both the primary and backup motor cases can also be seen in Figure 1-7. The 

Backup motor case and backup payload rod can be seen in the figure attached to the system. 

 

Figure 1-6: Payload Bay 
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1.6 Lower Assembly (Payload + Fin Can) 

The lower assembly contains both the payload bay as well as the fin can. Both sections were 

shown separately above. An overview showing the connections between the two can be seen in Figure 

1-8. The motor cases seen are both the case for the M4770 and the backup K1499 motor case. The 

threaded rod used was for the backup motor and can be seen connected to the rod. The M4770 case is 

shown to demonstrate that a shortened payload shaft is used with the larger motor. 

  

 

Figure 1-7: Fin Can and Motor Cases 

 

 

 

Figure 1-8: Entire Lower Assembly 
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1.7 Questions from FRR 

There were questions during the FRR regarding the use of peanut oil and the possible allergic 

reactions that could occur to personnel on the ground, were it to be aerosolized.  The CRW team intends 

to use refined peanut oil for the dielectrophoresis experiment, which has been found not to cause a 

reaction in allergic individuals by the FDA as it contains only minute quantities of the protein that causes 

the allergic reaction.  ("Approaches to Establish Thresholds for Major Food Allergens and for Gluten in 

Food." Approaches to Establish Thresholds for Major Allergens and for Gluten in. U.S Food and Drug 

Administration, Mar. 2006. Web. 28 Apr. 2014.) 

 

2 Full-scale Flight 

The CRW Team has successfully met all of the requirements listed in section 1.11 of the 

Statement of Work, requiring a full-scale launch.   

2.1 Motor Choice 

The backup motor, an Aerotech K1499, was flown to test the rocket in its as built configuration 

in satisfaction of the requirement for a full-scale launch per 1.11 of the Statement of Work.  

2.2 Static Stability 

Using a measured CG of the flight configuration at 80 inches measured from the nose and a 

predicted CP position of 93.6 inches from the nose, Prometheus has a static margin of 2.96 calibers on 

the launch pad. During flight the static margin will increase to 4.41 calibers. Using analytical 

approximations for center of mass, it is approximated that with the planned primary motor, CTI M4770, 

the static margin will be 1.2 calibers at launch. Figure 2-1 contains the thought process and math.  
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Figure 2-1: Static Margin and CG 

 

 

2.3 Flight Analysis 

On April 26th, a completed assembly of Prometheus with mass simulators was launched at Bragg 

Farms in Toney, AL. Prometheus reached a max altitude of 1680 feet and successfully deployed the 

recovery systems with timed events. Just after apogee, the drogue was released with the recovery stack 

and the assembly drifted to 1000 feet where the event trigger released the tender descenders and the 

main chute deployed successfully.  
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Figure 2-2: Flight Trajectory 

Using Perfect Flight Stratologgers, the altitude is record via atmospheric pressure. In Figure 2-2, 

apogee occurred at 11.5 seconds and the drogue allows the vehicle to descend until 600 feet where the 

main fully inflates and arrests the rate to just under 7 ft/s. Figure 2-3 is the fully deployed configuration 

of the recovery system on descent. 

 
Figure 2-3: Main Chute Deployed 
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3 Launch Procedures 

In order to ensure a safe and ultimately successful flight for Prometheus, a detailed launch 

procedure was developed to encompass all aspects of vehicle preparation and flight readiness.   
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