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Section 1. SUMMARY OF PLAR REPORT 

1) TEAM SUMMARY 

School Name University of Louisville 
Organization River City Rocketry 
Location J.B. Speed School of Engineering 

132 Eastern Parkway 
Louisville, KY 40292 

Project Title Carbon Cardinal 
Mentor Name Darryl Hankes 
Mentor Contact Information nocturnalknightrocketry@yahoo.com or (270) 823-4225 
Team Contact Information rivercityrocketry@gmail.com or 

http://www.rivercityrocketry.org  
 

Certification:                     Level 3 Tripoli Rocketry Association 

TRA Member Number:     #11019 

Contact Information:        nocturnalknightrocketry@yahoo.com or (270) 823-4225 

Section 2. LAUNCH VEHICLE 

1) OVERVIEW 

The focus of the launch vehicle was to simulate a Mars Ascent Vehicle (MAV) returning a 

material sample from the Martian surface. The primary focus of the vehicle design was to safely 

and securely contain the sample in a sealed bay while still maintaining efficiency of design to 

deliver the payload. In order to achieve this efficiency, the team implemented a reefing recovery 

system in order to utilize a single recovery bay. Additionally, the use of a transition from 6” 

diameter to 4” diameter airframe aided in reducing the overall weight of the vehicle while 

simultaneously lowering the Center of Pressure of the vehicle. The implementation of this design 

created an efficient and safe vehicle to deliver the sample payload. 

2) VEHICLE SPECIFICATIONS 

The vehicle specification are as follows: 

 Competition Motor:                  Cesaroni Technologies L1720-WT 

 Height:                                     108” from nosecone tip to fin tip 

 Diameter:                                 6” diameter transitioned to 4” body tube airframe 

 Mass:                                       38.8 lbm (loaded) and 31.4 lbm (empty) 

 CG:                                          62.99” from tip 

 CP:                                          81.31” from tip 

2) FLIGHT RESULTS 

The vehicle performed as anticipated. Upon arrival to the launch site, the team was able 

to swiftly move through their checklists. The checklists granted the team the ability to quickly, 

safely, and precisely assemble all components of the launch vehicle in a timely fashion, allowing 

mailto:nocturnalknightrocketry@yahoo.com
mailto:rivercityrocketry@gmail.com
http://www.rivercityrocketry.org/
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the vehicle to be among the first to be launched. All recovery, deployment charges, and 

connections were tested for continuity on site as per the safety checklist to ensure all recovery 

events performed as expected. 

 
 

Figure 1: Team members verifying vehicle assembly per safety checklist 
 

While not the designated competition altimeter, the team utilized an AIM Xtra flight 

computer to aid in data collection for a more detailed analysis of flight following the recovery of 

the launch vehicle. The results and comparison to the OpenRocket Simulation are shown below 

in Table 1. 

Flight Characteristic Simulation Value Flight Data Percent Difference (%) 

Apogee Altitude (ft) 5189 4789 8.02 

Maximum Velocity (ft/s) 637 557 13.40 

Maximum Acceleration (ft/s2) 337 382 12.52 
 

Table 1: Flight characteristic simulation vs. flight data comparison. 

The comparison indicates that although close to the simulated data, the flight data did not 

directly represent what was simulated for the launch vehicle.  While the maximum acceleration 

was higher for the flight than predicted, the apogee altitude and maximum velocity were 

significantly lower, indicating a disconnect between simulation and flight data. Upon further 

analysis of the flight it was found that an inconsistency of burn time of the motor caused the issue. 

Figure 2 below, show a comparison of the tested motor characteristic and flight characteristics 

respectively. 
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Figure 2: Comparison of tested motor characteristics and flight characteristics. 

A further analysis of the accepted motor characteristics compared to the flight 

characteristics is given below in Table 2. The difference is total impulse of the motor accounts for 

the difference in the apogee altitude achieved on launch day. 

  
Official 

Characteristic 
Flight 

Characteristic 
Percent 

Difference (%) 

Average Thrust 
(N) 1771.0 1830.0 3.2769 

Max Thrust (N) 1946.0 2078.4 6.5805 

Burn Time (s) 2.0000 1.8711 6.6601 

Total Impulse 
(Ns) 3660.0 3424.1 6.6601 

 
Table 2: Comparison of accepted motor characteristics and flight characteristics. 

 Despite a hard landing, the rocket was able to ensure the impact.  This attests to the 

quality and craftsmanship in construction of the vehicle.  One of the major concerns was how the 

custom wound carbon fiber would handle the stresses as a result of the impact.  The carbon fiber 

did not sustain damages.  The only damages seen was in one of the fins.  However, with the 

removable fin system, the fin could be easily replaced and the rocket could be prepared for flight 

within the day as is required. 

Section 3. RECOVERY 

1) RECOVERY DESCRIPTION 

The recovery system consisted of a single deployment parachute scheme.  The single 

parachute was ejected out of the payload bay forward of the coupler.  A tender descender was 

used to reef the parachute during the “drogue” portion of the vehicle’s descent and de-reef the 

parachute for the “main” portion of the vehicle’s descent.  A reefing configuration was chosen for 

vehicle weight savings.  The single bay design associated with the reefing configuration allowed 

for the launch vehicle’s overall length to be reduced, lowering the weight.  The weight reduction 

was a benefit to the vehicle design, recovery design, and AGSE design.   



 

University of Louisville | 2015-2016 PLAR 6 

 

The recovery system was designed to have the launch vehicle have a signal deployment 

system with one separation point forward of the coupler.  By having a single parachute to recover 

the launch vehicle, the team decided to implement a reefing system that utilized a tender 

descender.  By having a reefing system, the launch vehicle was reduced to one recovery bay, 

shortening the length of the rocket, which allowed the launch tower to be shortened which resulted 

in a lighter AGSE, allowing the team to meet the 150 pound requirement. 

2) RECOVERY RESULTS 

The recovery system met all requirements set forth by the statement of work to qualify as 

a successful recovery system.  While the system did meet all recovery requirements, full 

functionality of the system was not achieved.  Upon reaching apogee, the vehicle separated and 

the parachute was opened in a reefed state.  As the vehicle descended, the reefed parachute 

controlled the decent to an average velocity of 67.28 ft/sec.  At 750 feet the tender descender 

separation charge fired, separating the reefing line from its anchor point.  Following the separation 

of the tender descender, the reefing line became entangled in the shroud lines causing the shoot 

to remain in a reefed state.  The vehicle landed with the parachute still in a reefed state, however 

the vehicle was sustained minimal damage upon impact validating the recovery system as a 

success.   

Following the launch analysis was completed to determine the root cause of the parachute 

not fully inflating.  Figure 3 and Figure 4 show the parachute and shroud lines immediately 

following the competition flight.  

 
Figure 3: Parachute post launch. 

 
Figure 4: Reefing line tangling in shroud lines.  

Figure 3 shows the upper portion of the reefing line cleanly entering and looping through 

the metal reefing rings in the parachute. Figure 4 shows the reefing line tangled in the shroud 

lines near the shroud line to shock cord connection point.  The reefing line is the thinnest line 
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shown in the figures above.  Figure 3 and Figure 4 confirms the parachute did not open because 

the reefing line was tangled in the shroud lines, rather than other potential issues such as 

parachute panel entanglements, metal reefing ring damage, or reefing line knotting.   

Following retrieval of the parachute, the reefing line was pulled similar to how it would be 

pulled during flight to see if the tangle could be pulled out.  This test failed, proving the 

entanglement was the cause of the reefing system malfunction. 

The malfunction of the recovery system was attributed to anomalies associated with 

adverse flight conditions during competition flight.  High winds were the primary factor that caused 

the loose reefing line to become entangled in the shroud lines. 

As a result of the malfunction, the vehicle damaged a removal fin and fractured the epoxy 

joint on the aft centering ring.  These damages were both field repairable and the vehicle could 

have been re-flown the same day.  The damages were a result of high kinetic energies 

experienced upon landing.  The results of the landing kinetic energies for both sections of the 

vehicle are shown in Table 3. 

Section Kinetic energy (lbf-ft2/sec2) 

Nose cone 951.19 

Propulsion bay (remainder of vehicle) 1415.53 
Table 3:  Recovery impact kinetic energies. 

The impact kinetic energies are alarmingly high, however this is the direct result of the 

parachute remaining reefed during the entirety of the descent.  

The reefed parachute drifted approximately 450 feet undershooting the 2,640 feet 

requirement.   However, this was under a reefed state.  Drift calculations, confirmed with test flight 

data, prove had the parachute fully de-reefed the drift requirement would have still been met.  The 

results from drift calculations for the de-reefed portion of the descent are shown in Table 4. 

Wind sspeed (mph) Drift (ft) 

5 356.56 

10 713.12 

15 1069.68 

20 1426.24 
Table 4: Fully de-reefed parachute drift calculations. 

Based on the data presented above, even at the highest allowable wind speeds, the 

additional drift associated with a fully de-reefed parachute would not have caused the vehicle to 

overshoot the drift requirements. 
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Section 4. AGSE 

1) OVERVIEW 

The Autonomous Ground Support Equipment (AGSE) was custom designed and 

machined to meet the requirements set forth by the statement of work.  An image of the completed 

AGSE is shown in Figure 5. 

 

Figure 5: AGSE with full scale rocket at competition. 

The AGSE was broken down into five sub-systems in order to complete all the 

autonomous processes.  The AGSE sub-systems are summarized in Table 5.   

Sub-system Responsibility 

Launch platform 
Support and guide launch vehicle prior to and during 
launch. 

Vehicle actuation Raise vehicle from horizontal to launch position. 

Payload capture Capture and insert payload into launch vehicle. 

Igniter installation 
Insert igniter into launch vehicle after reaching launch 
position.  

Sub-frame 
Interface between each sub-system, house 
electronics, and provide a stable interface between 
the AGSE and the ground. 

Table 5: AGSE sub-systems. 
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The launch platform was designed using a guide tower configuration.  Three bent, 

aluminum, sheet metal rails centered the rocket in the tower.  The launch platform was 92 inches 

long allowing the launch vehicle to reach beyond its minimum safe rail exit velocity before exiting 

the tower. 

The vehicle actuation system utilized a ball screw to actuation the launch vehicle.  A ball 

screw was selected because of its efficiency when compared to other power screw options. The 

ball screw actuated a carriage up and down the track which was attached to the launch platform. 

The linear motion of the carriage caused the actuation of the vehicle.  The vehicle actuation 

system’s position was designed to be monitored using a potentiometer on the base pivot of the 

launch platform. 

The payload capture device included three degrees of freedom including a telescopic arm, 

worm driven base pivot, and worm driven wrist.  All gearboxes on the payload capture device 

were completely custom designed and machined.  The payload capture device utilized multiple 

additively manufactured components adding unique contours and simplified manufacturing to the 

system.  All degrees of freedom were monitored using potentiometers. 

The igniter installation device was built out of primarily additively manufactured 

components.  The igniter installation device utilized two urethane belts that sandwich the igniter, 

pulling it from a spool, and inserted the igniter fully into the motor.  The belts contained a machined 

groove hold the igniter and prevent it from slipping out of the belts. The insertion depth was 

designed to be monitored by a potentiometer on the spool.  

The sub-frame consisted of a completely welded assembly, manufactured from primarily 

6061-T6 aluminum box tubing.  The sub-frame provided a stable mounting location for the payload 

capture device, human machine interface, and launch platform.  The primary purpose of the sub-

frame was to provide stability for the launch vehicle during launch. 

2) AGSE RESULTS 

The AGSE exceed all performance requirements set forth by the statement of work.  Some 

modifications were made prior to competition in order to ensure the repeatability of the system. 

One change included replacing the feedback potentiometer on the vehicle actuation 

system with a limit switch.  During launch week, several tests of the AGSE confirmed a faulty 

potentiometer.  The decision was made to change the control scheme to utilize a limit switch to 

stop the vehicle actuation system at the desired 85 degrees above horizontal.   

Additionally, the potentiometer on the igniter station was removed because of signal 

issues similar to those found with the vehicle actuation system.  The control system was changed 

to a timed system to ensure the igniter was installed to the correct depth.  During testing, slipping 

of the igniter was not observed which was critical in the timing solution being reliable. 

A final change included swapping the vehicle actuation system motor.  The originally 

selected motor was not able to overcome the inefficiencies present in the vehicle actuation system 

when actuating a fully loaded launch vehicle.  The motor was able to mount in the same location 

as the original motor, with minimal modifications.   

The overall pass/fail performance results of the AGSE are summarized in Table 6. 
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Task Pass/Fail 

Safety lights/switches/safety controls Pass 

Capture of sample Pass 

Containment of sample Pass 

Erect rocket Pass 

Insert igniter Pass 
Table 6:  AGSE pass/fail performance results. 

The overall quantitative performance results of the AGSE are summarized in Table 7. 

Parameter Requirement 
FRR 

design 
Actual 

Design 
percent 

difference 

Time (minutes) 10 5.25 1.55 -70.5% 

Weight (lbs) 150 138.74 141.2 1.8% 

Volume (ft3) 1440 184.4 192.68 4.5% 

Launch angle (deg) 85.0 85.0 85.0 0.0% 
Table 7:  AGSE performance results.    

The difference between the final design weight and the actual weight were primarily 

attributed to the change in the vehicle actuation system motor.  Additional variations can be 

attributed to the electronics weight, and welding weight estimations. With these variations in mind, 

the total difference between design and actual weight surpassed expectations. 

The variation between actual and design volume was attributed to the final location of the 

stack light for the electronics.  This location was not decided until after the final design was 

submitted. 

The dramatic decrease in processing time for the AGSE surpassed expectations.  The 

original design time was based on worst case scenario timings and motors were selected to 

surpass all timing requirements.   

The change to a limit switch control scheme proved to be valuable with the final launch 

angle reported.  As expected, the limit switch performed consistently and reliably.   

Multiple tests were performed prior to the final judging session and each of the systems 

consistently produced the same results.  During the morning, six practice trials were ran and each 

performed flawlessly.  This gives the team confidence in the reliability of the system. 

Section 5. ELECTRICAL 

1) OVERVIEW 

The AGSE electronics were designed to autonomously actuate all of the AGSE’s systems. 

A majority of these designs were contained within the electronics enclosure and are shown below 

in Figure 6. 
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Figure 6: Electronics enclosure. 

The AGSE electronics were divided into the following sub-categories: 

Sub-system Responsibility 

Payload capture The electrical sub-system responsible for actuating the payload arm.  

Vehicle 
actuation 

The electrical sub-system responsible for actuating the VAS.  

Ignition station The electrical sub-system responsible for actuating the ignition station.  

Human Machine 
Interface (HMI) 

The electrical sub-system that provides a means of interacting with the 
MC through a touchscreen interface. 

Pause button 
The peripheral that allows for the pausing of the AGSE as required by 
the statement of work.  

Status LED 
The peripheral that informs the operator of the AGSE’s status; whether 
that be paused, un-paused or all systems go.  

Payload door 
servo 

The peripheral that opens and closes the vehicle’s payload bay door.  

Figure 7: AGSE electronics systems. 

Each of the sub categories was managed by the Main Controller (MC), the primary 

electrical subsystem. The AGSE electronics project as a whole saw several innovative solutions 

including custom printed circuit boards and a touchscreen user interface, both of which are shown 

below in Figure 8 and Figure 9. 
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Figure 8: Main Controller PCB. 

 
Figure 9: HMI touchscreen GUI. 

A custom avionics board was developed over the course of the 2015-2016 season and 

culminated in a successful test during launch.  The successful test of the board proves the 

methods of soldering, printed circuit board (PCB) design, and programming that are necessary to 

implementing trustworthy custom electronic solutions in the future. 

The purpose of the board was originally to trigger de-reefing from within the reefing ring 

but evolved into a test of surface mount component assembly as the recovery design changed. 

The challenge with this system was that the PCB had to maintain an accurate altitude reading 

even after experiencing the pressurization from the rocket separation.  This feature allows for the 

events to be triggered by the PCB contained in the recovery bay after the recovery event, which 

is not possible with commercially available altimeters.  The chronological development of this 

project is shown below in Figure 10, Figure 11, and Figure 12. 

 

 
Figure 10: Reefing electronics 

prototype. 

 

 
Figure 11: Reefing electronics. 

 

 
Figure 12: Custom avionics. 

2) ELECTRICAL RESULTS 

The final iteration of this project underwent three test flights within the recovery 

bay in an attempt to prove the durability of the construction. This was necessary as the 

team has never dealt with surface mount components before. A summary of the results 

of the three flights are shown below in Table 8. 
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Date Outcome Reason 

3/12/16 Fail 3.7v Li-po battery connector frayed. 

3/26/16 Fail Friction fit battery connector loose. 

4/9/16 Pass 3.7v Li-pos and friction fit connectors replaced with 9v Duracell 
snap-fit connectors 

Table 8: Summary of custom avionics test results. 

The 4/9/16 flight yielded these results shown below in Figure 13. 

 

Figure 13: Custom avionics: recovery bay data. 

The success of the third flight verified the team’s ability to construct a durable 

surface mount board.  This also verified the capabilities of the board which will open up 

new possibilities with regards to onboard electronics for the team in the future. 

Section 6. EDUCATIONAL ENGAGEMENT 
River City Rocketry had significant success with outreach this year.  The team strove to 

maintain the relationships that have been built over the past years while cultivating new 

relationships.  One new partnership was with Raytheon, resulting in a collaborative event called 

MathMovesU where a hundred middle school students were provided a free full day of rocketry 

lessons and activities.  

 
Figure 14: Students anxiously wait their turn to launch their Estes rocket. 
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The team also continues to bring new and unique programs to the outreach curriculum.  

This year, new content was added by incorporating a Bristle Bots activity for elementary school 

students.  This lesson covered conservation of energy and types of energy as well as design 

strategies.  The event was extremely well received and the students and will be continued to be 

offered in the outreach program. 

The team understands the significance of educational outreach and takes seriously the 

responsibility to mentor and inspire young students to pursue careers in STEM.  The enthusiasm 

the team shares toward this obligation is apparent in the quality and quantity of outreach events.  

The information shown in Table 9 details the number of students and types of interactions made 

throughout the season. 

 

Table 9: Completed educational engagement events this season. 

The team reached out to 884 middle school aged students through direct educational 

programming and a total of 2491 students and educators!  The team has seen so many students 

grow and express such enthusiasm about STEM subjects!  The eagerness of all of the students 

motivates the team to bring opportunities to as many local kids as possible.  The team currently 

has a camp planned with the University of Louisville for the summer called College for a Day 

where students will have the opportunity to learn about rockets and space exploration and build 

and launch their own rocket.  While outreach officially comes to an end with regards to the 

competition, the team will always remain involved is shaping the minds of young students. 
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Section 7. BUDGET 

1) OVERVIEW 

In order to meet all requirements set forth this season, the team had to set forth a plan in 

order to receive the appropriate amount of funding and ensure that each sub-team had the right 

amount of support to get through the season.  This season the team kept track of all the incoming 

funds as well as the expenses, which have been allocated to the appropriate sub teams.  Table 

10 and Table 11 show a detailed map of the teams funding and expenses for the 2015-2016 

season. 

Funding 2015-2016 

Descrption Amount 

UPS Foundation Grant and Volunteerism $8,750.00 

University of Louisville (Deans Office) $5,000.00 

Raytheon $1,000.00 

Remaining 2014-2015 Budget $2,848.85 

Kentucky Space Grant $5,000.00 

Dr. Kelly Donation $10,000.00 

Alumni Donation $500.00 

Samtec Donation of 1030 aluminum extrusion 

Total $33,098.85 

Table 10: Funding for 2015-2016 season. 

Overall Tentative Budget 

Budget Total Cost 

Full Scale Launch Vehicle $1,204.61 

Recovery $2,583.36 

Subscale Launch Vehicle $673.76 

Autonomous Ground Support Equipment $1,181.35 

Electrical $634.52 

Educational Engagement $1,303.32 

Travel Expenses $5,543.90 

Promotional Materials $2,587.50 

Safety and Misc. $4,264.00 

Overall Total $20,109.60 

Table 11: Overall tentative budget for 2015-2016 season. 

The team was fortunate to receive grants from UPS, Raytheon, and NASA Kentucky.  Due 

to the team’s continuous success throughout this competition and the opportunities that the team 

provides for students, the University of Louisville has continued to support the team financially as 

more faculty and alumni gain further interest in the team. 
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While the team’s funding does not match then season expenses, it is critical to ensure the 

next season’s team has the funds to begin the project.  Figure 15, shows the breakdown of the 

overall tentative budget as shown in Table 11 to further show the distribution of funding to the 

various sub-teams. 

 

Figure 15: Comprehensive breakdown of the entire project budget. 

Section 8. LESSONS LEARNED 
The AGSE utilized multiple DC motors to complete the autonomous tasks. These motors 

were all sized based on theoretical calculations based on the expected static loads and maximum 

time requirements.  Multiple motors on the AGSE had to be swapped after testing proved that 

they did not have enough torque to complete their required tasks. Investigations following the 

failures of each motor led to the determination that the original theoretical calculations did not 

account well enough for the losses present in the individual systems.  In the future, the observed 

losses either need to be characterized during the design process or a larger of factor of safety 

needs to be required for the motor torque. 

Each of the AGSE’s points of actuation depended on potentiometers for feedback. The 

data resolution of these potentiometers was 1024/360 degrees and this contributed to problems 

with the precision of determining the angle of the VAS and base pivot in particular. Feedback 

requiring higher precision of measurement will utilize absolute encoders rather than 

potentiometers in the future. 

Another lesson learned with regards to the electronics concerns the need for blast 

shielding on soldered connections. An RJ45 connector and a potentiometer, both located near 

the base of the VAS, were exposed to the blast of a launch. The potentiometer’s soldered joints 
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were completely dissolved and the RJ45 connectors joints appeared altered but without significant 

damage. Despite the repairs to these connections, it is highly likely that the RJ45 connector 

suffered latent damage, which was the common factor between the failed VAS potentiometer and 

the failed igniter potentiometer at launch week.  Blast shielding will be designed around soldered 

connections in the future.  

Multiple bent components were utilized on the AGSE.  The bent components were 

originally specified to be made from 6061-T6 aluminum.  After bending the first components, it 

was obvious that 6061-T6 would not provide the structural integrity required for the component’s 

application due to stress fractures as a result of bending.   All bent components were changed to 

5052 alloy or 3003 alloy, based on material availability, which proved to be a successful solution.   

To reduce frictional losses and prevent deterioration of components, plastic sliders were 

designed into the carriage of the vehicle actuation system.  The sliders were the direct interface 

between the carriage and the track of the vehicle actuation system and held the full weight of the 

launch vehicle and launch platform.  To save on manufacturing time, the sliders were additively 

manufactured using a MakerBot. The sliders were printed using ABS filament.  However, after 

repeated actuation the sliders quickly degraded and began to allow binding between the carriage 

and track.  Replacement sliders were manufactured out of Delrin, which was suggested by 

industry professionals.  The Delrin sliders were manufactured using a manual mill and cnc laser 

cutter.  The Delrin sliders proved to be a successful solution which did not wear over time.. 

Majority of the components on the AGSE were welded assemblies.  Welding was a new 

process for the team and provided its own set of unique challenges.  Beyond picking up the art of 

welding, many design skills were also acquired.  The acquired skills include how to design jigs to 

hold components in position for welding, and allowing enough room for a welder to access weld 

locations.  Additionally, the timeline for welding and designing and manufacturing jigs was greatly 

underestimated. Future welding work will include timelines for not only designing and 

manufacturing the component but also designing and manufacturing the jigs. 

 The recovery system utilized a reefing system to mitigate the use of standard dual 

deployment.  In the early stages of this system a reefing ring device was prototyped to solve 

tangling issues that occur with a typical reefing system.  Through testing, discoveries were made 

in the amount of force required to allow reefing ring arms to rotate radially was underestimated.  

However, not only did the lack of time for testing fall short, but certain resources like the Fortus 

3D printer weren’t readily available during critical points in the design.  The main lesson learned 

in this situation was to ensure that resources are available throughout the design period and 

appropriate time is allotted for experimentation. 

A lesson learned with regards to the electronics was with regards to the soldering of 

custom PCBs.  The soldering of the board was originally intended to be done with solder paste 

and a baking oven. This method was found to be less than ideal when, after being baked, several 

SMD components shook loose under the impact of an easy-contact punch. The team concluded 

that similar jarring could be experienced in a launch and a more sturdy method of soldering was 

adopted. All SMD parts are now hand-soldered under a microscope to ensure board durability.  

Also related to launch vibrations is the matter of battery connectors. This issue caused the 

failure of the avionics’ first two launches when a friction fit connector became disconnected. This 

problem will be solved in the future by using snap fit connectors. 
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Section 9. SUMMARY 
After this year’s success, River City Rocketry is proud of what they have brought to the 

Student Launch competition by utilizing the key skills and knowledge the team gained throughout 

the previous year’s competition. The team understands the importance of continuous 

improvement in the quality of design as well as manufacturing the rocket and AGSE. Therefore, 

the team will continue to strive for excellence in design efficiency, documentation, educational 

engagement programs, and safety awareness.  

River City Rocketry’s goal this year was to create the most efficiently integrated launch 

vehicle and ground station by showcasing the team’s engineering knowledge and creativity. 

Featuring a custom made parachute with a reefing system, the team has continued to carry on 

the tradition of designing and manufacturing unique recovery systems. This year has allowed the 

team to grow even more with the introduction of manufacturing our own carbon fiber tubes, as 

well as utilizing welding on the AGSE. The team prides themselves in the fact that each system 

is unique and can be manufactured completely by team members.  

In addition to pushing the limits of design, the team’s educational outreach has been 

incredible this year. The outreach has been designed to help spread passion for rocketry 

throughout the community while teaching students the importance of math and science in the 

aerospace industry. With several new programs in the book this year, the team has been able to 

provide a variety of unique experiences to local students. 

The team continues to strive to be the best that they can be and bring something that is 

unique to the competition every year. The team is extremely grateful to be recognized with the 

Website Award and Safety Award at competition year.  The team is continues to look forward at 

what can be improved in the upcoming year and is looking forward to the new challenges ahead! 

 


