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1. Summary of PLAR Report 

1.1 Team Summary 

The team representing Lipscomb University at the NASA SL competition is the Lipscomb Bison 

Ballistics Team or Team BB for short. The mailing address is included on the cover page. Important 

contacts are listed in Table 1, and mentor information is included in Table 2. 

Table 1 – Important contact information 

Title Name Email 
Phone 

Number 

Faculty 
Advisor 

Dr. Joseph 
Tipton 

joseph.tipton@lipscomb.edu 615.966.6230 

Safety 
Officer 

Taylor Wright tcwright@mail.lipscomb.edu 615.337.3067 

Team 
Leader 

Jericho Locke jwlocke@mail.lipscomb.edu 559.260.1549 

Table 2 – Mentor Information 

Name Brian Godfrey 

Phone Number 951-952-0793 

Email Brian.Godfrey@jacobs.com 

NAR Certification Level 3 | 12881 

TRA Certification Level 2 |  91524 

 

1.2  Launch Vehicle Summary 

 Airframe diameter of 4 in. and a total length of 83.19 in. 

 Final rocket weight of 22.36 lb. or 18.4 lb. with the motor expended.  

 The motor was a Cesaroni K660 motor with a 54 mm. diameter and 572 mm. length. 

 The rocket used a 1515, 96 in. long launch rail.  

 The recovery system is a dual deployment, fully redundant system. 

 78 in. and 18 in. diameter nylon parachutes for the main and drogue parachutes 

 20 ft. length of Kevlar shock cord 

 Telemetrum and StratoLoggerCF altimeters  

1.3  Payload Summary 

The team’s experimental payload is image recognition. The goal of the payload is to acquire 

images of ground targets during launch and differentiate between them using image processing. 
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2 Launch Vehicle 

2.1 Vehicle Results and Analysis 

2.1.1 Pre-Flight Predictions 

All preflight analysis was performed using RockSim. In an effort to create as accurate a prediction 

as possible, previous flight data was used to create the drag analysis while launch day data was 

gathered immediately before launch. The inputs and outputs of the RockSim model are shown in 

Table 3 along with the launch day conditions in Table 4.  

Table 3 – Inputs and outputs of RockSim Simulation  

Ballast 
(lb.) 

Motor Flight Time 
(s) 

Overall MASS 
(lb.) 

Apogee    
(ft.) 

Max Velocity 
(ft./s) 

Launch Angle  
(deg.) 

2.01 K660 104.61 22.67 5283.07 634.1 5 

Table 4 – Compiled Launch Day Data from the Competition Launch 

Parameter Competition Launch 

Relative Humidity 80% 

Temperature 40 °F 

Wind Conditions 10 MPH 

Cloud Cover Partly Cloudy 

With these inputs and RockSim’s predetermined drag from the FRR addendum of 0.704 using a 
rough surfaced nosecone, before launch the apogee was predicted to be 5,283.07 ft.  

2.1.2 Comparisons between Flight Data and Predicted Results  

Table 5 below compares predicted altitude to the actual, measured maximum altitude for the 
competition launch on April 8. 

Table 5 – Comparison of Actual and Simulated Apogee 

Parameter Value 

StratologgerCF Altitude 5,530 ft. 

Predicted Altitude 5,283 ft. 

Percent Difference 4.67% 
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Due to an error with the Telemetrum’s data capture, the only remaining flight data was collected 

by the StratologgerCF (which was the official, competition altimeter). That flight data is compared 

to the flight predictions below in Figure 1. 

 

Figure 1 – Competition StrataloggerCF Altitude Flight Data Contrasted to Flight Predictions 

As shown in Figure 1, the flight profile of the rocket on ascent matches well with the predicted 

flight except for the overshoot of expected apogee by 247 ft., or 4.67%. The team projects that 

this overshoot could be due to two possible causes: uncertainty in the motor impulse or 

uncertainty in the rocket’s coefficient of drag. 

Commercially available motors naturally come with a margin of uncertainty in the total impulse 

provided by the motor. NFPA Code 1125 states that hobby motors must have a maximum total 

impulse variation of 13.4% with a maximum standard deviation of 6.7%. It is possible that the 

K660 motor was over packed, and within the NFPA standards, it is plausible that the variations 

could have caused the 4.67% overshoot in altitude.   
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The team’s altitude predictions included uncertainty regarding the total drag of the rocket. This 

was mainly due to variations in skin drag of the rocket. The simulation tools that the team relied 

on utilized qualitative categorizations for the surface of the rocket, such as “rough” or 

“unfinished.” Changes in surface conditions of the rocket had a not insignificant effect on the 

coefficient of drag (Cd), which in turn drastically changed the predicted altitude. While the team 

attempted to improve predictions of the Cd during test flights, the motor uncertainty, changing 

paint conditions, and changing launch conditions made it difficult to quantify the Cd. Ultimately, 

the Cd of the actual rocket could have been lower than modelled, thus causing the higher in final 

altitude.  

Ultimately, as the team delved into the many sources of uncertainty for final altitude on launch 

day, we determined that the only way to consistently reach an AGL altitude of 5,280 ft. would be 

to use an air-brake system. We are recommending that next year’s team look into implementing 

such a system. 

2.1.3 Final Summary of Vehicle Performance 

To provide a final summary of the Vehicle performance, it is useful to review the requirements 

of the Bison Ballistics Team Launch Vehicle. These requirements are displayed in Table 6 and used 

to guide the discussion of the Launch Vehicle performance. 

Table 6 – Team Requirements for Launch Vehicle 

Requirement 
Number 

Description 
Requirement 

Met 

2.1 The rocket reaches a height between 5180 and 5380 ft. N 

2.2 
The airframe should provide sufficient space for all 
subsystems and components to fit within the rocket. 

Y 

2.3 
The launch vehicle should provide an effective and workable 
platform for the payload. 

Y 

2.4 
The payload should be easily accessible from the aft section of 
the rocket. 

Y 

2.5 
The vehicle will be stable in all stages before, during, and after 
launch. This includes having a stability margin of above 2.0. Y 

2.6 
The final, assembled vehicle should weight should be within 
90% to 110% of the predicted weight. 

Y 
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First, the failure of the launch vehicle was in the attempt to meet requirement 2.1 since the 

launch vehicle exceeded the maximum goal altitude of 5380 ft. by 150 ft. In flight, however, it 

met all other chartered requirements. The launch vehicle met requirement 2.2 by providing 

sufficient space for all subsystems, even with the compacted nature of the new main chute shock-

cord that was requested by NASA during the LRR. The vehicle met requirements 2.3 and 2.4 by 

maintaining a stable flight allowing images to be captured of the ground targets and by allowing 

for easy access to the electronic payload. According to RockSim, requirement 2.5 was met with 

the addition of ballast, as the stability margin was 2.38 cal at the time of competition. The final 

requirement, 2.6, was met since the Launch Vehicle weighed 22.67 lb., a mere difference of 

1.29% from the projected weight of the vehicle.  

Beyond the requirements, the vehicle flew well. The ascent occurred as expected. While the main 

parachute did not fully deploy, the airframe suffered only minor damage to the fiberglass tape 

that attached the fins to the boat tail. With minor repairs, the vehicle could even be safely 

launched again since the fins are still firmly secured to the centering rings and airframe. 

Furthermore, none of the recovery or payload electronics suffered damage due to the high-

velocity landing.  

Since the launch vehicle met the majority of its requirements and protected its subsystems 

effectively, the team views the competition flight as an overall success from the perspective of 

the vehicle design. 

2.2 Recovery Results and Analysis 

2.2.1 Recovery System Summary 

The recovery system consists of an 18 in. nylon drogue parachute and a 72 in. nylon main 

parachute. The parachutes are protected by 4 in. parachute bags and Nomex blankets and are 

connected to the bulkheads of the rocket by a 20 ft.  Kevlar shock cord in the aft section of the 

rocket, a 20 ft. tubular nylon shock cord in the bow section of the rocket, and ¼ in. steel quick 

links. The avionics bay consists of two independent altimeters, an Altus Metrum Telemetrum and 

a StratologgerCF. The Telemetrum connects to the primary ejection charges and is programmed 

to deploy the 4.5g drogue charge at apogee and the 3.5g main charge at 500 ft. AGL. The 

StratologgerCF connects to the secondary ejection charges and is programmed to deploy the 5.0g 

drogue charge 2 seconds past apogee and the 4.5g main charge at 450 ft. AGL. 
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2.2.2 Competition Flight Overview 

During the full-scale competition flight the primary and secondary altimeters both deployed their 

ejection charges as intended; however, there were two complications during the flight. At 

apogee, the Telemetrum fired its drogue charge, successfully deploying its drogue parachute, 

and after a 2 second delay, the StratologgerCF deployed its drogue charge into the air as planned. 

Upon reaching an altitude of 500 ft. above ground, the Telemetrum deployed the main parachute 

from the rocket, and the StratologgerCF deployed its charge at 450 ft. AGL. From the flight data, 

we have confirmation that each of these ejections occurred; however, the main chute tangled 

upon ejection and the Telemetrum did not store any flight data.  

2.2.3 Flight Issues and Sources 

2.2.3.1 Main Parachute Tangled 

Though the main parachute was deployed from the rocket at its intended height, the main 

parachute tangled in a tubular nylon shock cord that the team recently added as a replacement 

for a frayed Kevlar shock cord. Upon packing the main parachute and new shock cord into the 

bow body tube pre-flight, the team noticed that it took significantly more force to assemble and 

hold the rocket together before inserting the shear pins than in past assemblies with the smaller 

Kevlar shock cord. However, the shear pins held and upon inspection the team agreed that is was 

safe for flight.  

 

Figure 2 – The Main Parachute upon Recovery at Competition 
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As the rocket was descending, the rocket separated correctly at 500 ft.; however, the main chute 

tangled and did not deploy. After locating the rocket in the field, our mentor identified that the 

contents of the main body tube had been packed too tight and caused the shock cord to wrap 

around the main parachute bag and restricted it from unfurling. The tangled chute can be seen 

above in Figure 2. Fortunately, the rocket only sustained minor damage to the fins upon landing, 

and all of the onboard electronics remained functional and undamaged.  

Upon later reflection, the issue of the nylon shock cord taking up too much space could have 

been accounted for by switching it with the Kevlar shock cord in the aft body tube since there is 

more space in the aft body tube. The team was very careful in packing the parachute and shock 

cord prior to launch; while it is likely that the new shock cord was responsible, it is possible that 

the team simply got unlucky during deployment. For future Lipscomb teams, we recommend that 

they use an airframe slightly larger than they design for, so that they can compensate for 

unforeseen changes such as a change in shock cords. 

2.2.3.2 Telemetrum Data Loss 

Both the StratologgerCF and the Telemetrum altimeters deployed their charges at the correct 

altitudes and times. However, the StratologgerCF, which was the dedicated scoring altimeter, 

was the only one to retain its flight data. The Telemetrum experienced an error upon launch in 

terms of data collection.  

During previous flights during which the Telemetrum was active, it recorded both GPS and 

telemetry data while also broadcasting the flight data to the team’s Teledongle ground station 

midflight. For a currently undetermined reason the Telemetrum stopped recording data, and the 

software receiving the flight data shut down upon launching. Prior to launch the software had 

been monitoring the status of the Telemetrum for 273 seconds before shutting down during 

launch. After inspection of the avionics bay post flight, the team has found no external signs of 

damage to the Telemetrum. Since the Telemetrum triggered both of its charges correctly, it is 

likely that electronic components dedicated to data collection or storage are damaged. 

The Telemetrum has also suffered data loss on a previous full-scale launch. While the 

Telemetrum has a great deal of attractive features, these failures indicate either a lack of 

consistency in the data collection of the design, or at the very least flaws in our current model. 
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3 Payload 

3.1 Target Detection Payload Summary 

Lipscomb University attempted the target identification payload. The goal of the payload was to 

acquire images of ground targets during launch and differentiate between them using image 

processing. This system used a Raspberry Pi centered computing system with Python software. 

On launch day, the target detection payload was prepared for launch and successfully activated 

but failed to identify the targets. The following sections will briefly compare the planned 

operation with the actual operation, the resulting captured and processed images, and 

improvements if the experiment were to be attempted again. 

3.1.1 Planned Operation 

The payload consists of a Raspberry Pi, a battery package, an accelerometer, and a Sainsmart 

camera. The payload was connected as shown in previous reports as shown in Figure 3. 

 

Figure 3 – Diagram Showing Payload Components and Connections 

 

This payload was mounted on the wooden sled as shown in Figure 4. 
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Figure 4 - Payload Sled in Final Configuration. The battery is located on the other side 

Some other notable features of the payload include: 

 The payload has WIFI capabilities, which the team planned to use to verify that the 
camera and accelerometer are working and initialize the code on the launch pad using 
VNC viewer.  

 The camera is screwed into the side of the rocket, and the installation procedures 
secure the payload inside the rocket while still connecting with a wire band to the 
camera on the outside. 

 No system was implemented to track the targets physically (i.e. we depended on the 
spin of the rocket and a high frame rate of capture to get some images of the targets 
that could be processed.) 

 The camera could capture images at about 22 frames per second. 

 RGB values and thresholds were set at the start of the code and did not change 
throughout the code once set. 

3.2 Launch Configuration 

The payload was configured according to plan and successfully activated, capturing images. The 

experimental payload was prepared with the procedures that did not involve using the VNC 

viewer to connect to the Pi. The wireless card on the Pi broke during a loading procedure, so the 

team used the backup plan to use a computer monitor, mouse, and keyboard to verify the 

operation of the payload. The Pi local.rc file was modified to run the code on startup, and the Pi 

was powered on using an access point under the shroud opposite the camera.  

The activated Pi took 510 images from takeoff up to the drogue deployment. 
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Figure 5 – Visualization of Duration of Photo Capture during the Launch 

The Pi lost about a second of footage at takeoff, likely due to launch forces causing the system to 

pause. The range of image capture is shown above in Figure 5. 

3.3 Problems with Image Detection 

The target detection was not successful. This section will discuss the problems that contributed 

to the failure to identify the targets, and mitigation of each should the project be done again. 

Shown below in Figure 6 is one of the clear images of the targets along with its processed 

counterparts. 

 

Figure 6 – Payload Image from Competition. Left – Original Image. Right – Processed Image 
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3.3.1 Washed Out Image 

Problem: 

The captured image was “washed out,” meaning that the yellow and pink targets turned nearly 

gray. In Figure 6, the fins can be seen as bright yellow due to the exposure to direct sunlight. The 

intensity of the yellow caused the camera to compensate to balance the color in the image, 

making everything else take on a bluish hue.  

Mitigation: 

The lighting problem was recognized earlier in the design process, but it proved to be a difficult 

problem to manually set effective camera settings with the lighting changing as the rocket spins 

and with changing weather conditions. Therefore, by launch day the team decided automatic 

settings were still the most effective option. However, based on these results it is clear that more 

work could have been done on the camera setting and implementing a software solution that 

could have helped the camera make “smarter” lighting decisions. 

Another, simpler solution would have been to simply paint the portion of the rocket in the 

camera view-field black. This color, or lack thereof, would not cause the camera adjustment 

problems seen here. 

3.3.2 Rocket Fins and Body Identified as Target 

Problem: 

The yellow on the fin and the blue on the rocket body were identified as targets. 

Mitigation: 

This problem was recognized and mitigated for the yellow fins. “Black boxes” were drawn over 

the regions the fins were expected to be during yellow hue identification; however, these boxes 

were not adjusted after the camera on the rocket was replaced. This means that with the new 

camera position the fins were not totally “blocked out”. This was an oversight that could easily 

be fixed by adjusting the size of the rectangles to cover the fins. 

Less predictable was the blue hue resulting from the automatic camera settings causing the dark 

purple rocket to appear as blue. This could be mitigated by either solving the lighting problem 

described in the “Washed Out Image” section, or by applying the same method of drawing a black 

rectangle over the rocket body while processing the blue hue. 

Also, the aforementioned solution to paint the portion of the rocket in the view-field black would 

have prevented any misidentification of the airframe as a target. 
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3.4 Closing 

In conclusion, the experimental payload of target detection has ramifications for several real-

world applications. For instance, the color detection during flight could be used to detect where 

the vehicle needed to land if it was attempting to land straight up. In addition, target detection 

could be used during flight to determine where objects of interest are during flight. Finally, the 

experiment of image processing after capturing images at a high rate was valuable for the 

experience that it brought the team.  

The payload team learned how to perform image-processing techniques on images that may be 

blurry or have other similar colors on the ground to the desired colors to be detected. The team 

was also able to capture interesting images that we have shown during presentations about the 

flight to our university, providing a chance for others to see what working on the experiment has 

been like and to spark interest in rocketry for other students. 
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4 Project Plan 

4.1 Overall Experience and Lessons Learned 

The Bison Ballistics team has experienced valuable learning and growth over the course of the 

eight-month USLI project. The core senior design team members had virtually no prior rocketry 

experience and had to overcome other challenges such as establishing the club for its first year 

and a relatively small team. While both of these bare facts placed odds against us, they ultimately 

required each member to put more effort into the project and thus get more out. 

The team and its members have learned more lessons than we could easily document in a much 

longer report. While we each have learned a great deal about rocketry and its associated 

engineering concepts, we each learned more about how to work in a professional and work-

intensive environment. Working on an interdisciplinary and large project, we each got the taste 

of the many steps responsible for completing such an endeavor and the plethora of things that 

will go wrong. With this experience, we feel that we are better prepared for entering a variety of 

different professional careers. 

As a first year team, there are many things that would change if we could do the project again. A 

few of these things are listed below for future teams: 

 Start project planning and initial design work during the summer. The fall semester would 

be more productive if a team had an established project and a plan to implement it. 

 Split the design into smaller sections than what is naturally created by the proposal, PDR, 

and CDR. While each of these design reviews are great benchmarks, if the project is not 

broken down further than that it is difficult to abstract and will fall behind schedule. 

 Engage the mentor and faculty advisor throughout the process. Use them to keep the 

team accountable on a technical and project management basis, respectively. 

 Keep timecards throughout the year. Work consistently every week instead of focusing 

down work in short periods. This will be especially difficult in the fall. 

 Be ambitious with your designs and goals. Add new systems and try a challenging payload 

design. This is where a lot of the engineering challenges and fun will come from. 

 Plan to iterate through designs. If you are designing a payload electronics bay, plan to 

manufacture, test, and re-design it several times. 

 Plan multi-year projects and engage young students to participate in them. For example, 

we could have potentially started an air-brake system this year that could then be 

improved on for years to come. 
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4.2 Objective Review 

At the internal chartering of the Lipscomb University Rocket Team, we set out several objectives 

for this 2017-18 season. The objectives are reviewed below in Table 7. 

Table 7 - Review of Lipscomb Team Objectives 

 Objective Result Explanation 

P
ri

m
ar

y 
O

b
je

ct
iv

e
 

Complete a successful launch during 
the NASA SL competition in April, 
using the following criteria: 

  

 Launch vehicle clears the launch 
rails at a minimum velocity of 52 
fps and a minimum stability 
margin of 2.0. 

The launch vehicle cleared the 
rails at a stable margin and 
velocity. 

NA 

 The recovery system deploys 
upon descent and the launch 
vehicle slows to land relatively 
undamaged. 

The recovery system 
deployed; however, the main 
chute shock cords tangled in 
the parachute, hindering 
expansion. 

The issues with the deployment of 
the main chute at competition is 
already discussed in section 2.2.3 of 
this report. 
 
Out of the three previous full-scale 
test flights, only one was fully 
successful from a recovery 
perspective. The other two deployed 
the main chute at apogee causing the 
vehicle to drift out of the 2,500 ft. 
range. 

 The team successfully recovers 
the payload and launch vehicle. 

While the rocket sustained 
some damage from the fall, 
both the vehicle and payload 
were safely recovered. 

NA 

 The payload successfully 
determines and stores the value 
of each field target during the 
flight. 

The rocket misread the field 
and did not accurately identify 
the field targets. 

The intense sunlight washed out the 
field colors and forced the camera 
aperture to adjust the light off the 
yellow fins. This combination resulted 
in interference from the rocket body 
and the targets no longer were within 
the specified hue values. 

 

Develop and construct a launch 
vehicle capable of carrying the 
payload to a height of 5280 feet 
above launch level. 

The launch vehicle easily 
carried the payload to a 
height 5,280 ft. while 
maintaining structural 
integrity. 

NA 
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Su
b

-O
b

je
ct

iv
es

 

Develop and construct a recovery 
system capable of slowing the launch 
vehicle and experimental payload to 
75 fps at contact within the ground 
within a 2,500-ft diameter around 
the launch pad. 

The final recovery system 
design had a simulated impact 
velocity of 17.4 ft/s and a 
maximum drift distance of 
2,446 ft. at 20 mph winds. At 
competition, the rocket 
landed at approximately 80 
ft/s and ~150 ft. away from 
the launch site. Out of the 
four total four-scale launches, 
only one can be considered 
fully successful within these 
parameters. 

The design of the recovery system 
results in redundant deployment that 
results in a slow descent. However, 
we had issues with the main chute 
deploying at apogee (not staying 
within the diameter) and lines 
tangling at competition. The main 
chute deployed at apogee for two 
test launches due to the unaccounted 
addition of 1 lb. of ballast. The lines 
tangling at competition is discussed 
above.  
 
The recovery system was fully capable 
of meeting these parameters it simply 
had implementation issues. 

Develop and construct a payload to 
fit inside the launch vehicle and to 
carry out the image processing 
experiment mid-flight as described in 
the NASA SL 2017 handbook. 

The payload fit inside the 
vehicle and was capable of 
carrying out the image 
processing experiment. 
However, its final 
implementation erred. 

The issues with the final 
implementation are already discussed 
in the payload section 3.3. 

Develop and maintain a website 
capable of uploading and 
downloading the required NASA 
deliverable documents. 

The website has been active 
since the PDR and the 
documents have continuously 
been live. 

We originally worked with an IT major 
to create our own website from 
scratch. While this gave the team 
flexibility, it was ultimately difficult to 
create the best final product due to 
time and accessibility restrictions. 

Create documentation as required in 
the NASA SL handbook by the 
required due dates, to gain 
admittance to the final launch. These 
documents, such as the PDR, CDR, 
and FRR are detailed in the 2017 SL 
Handbook. 

Each design report has been 
completed and submitted on 
time to the USLI team. Each of 
these reviews scored above 
average, with standard 
deviations of 0.98, 0.10, and 
1.70 above average, 
respectively. 

NA 

Raise the necessary funds for design 
and construction of the rocket, as 
well as logistical support such as 
travel to the launch competition in 
Alabama. 

The team raised over $8,100, 
which fully funded the 
project. 

NA 

Complete educational science 
outreach to local schools. At least 
200 students must participate in our 
outreach activities. 

The team worked with 275 
students in educational/direct 
engagement activities over 
the course of the project. 
Each of these actives were 
hands-on and interactional. 

NA 
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4.3 Educational Engagement 

During the course of the project, our team was able to reach out and engage with a total of 275 

students. The students that we worked with were from many different backgrounds and cultures. 

For example, one of the elementary schools that we worked with served students from 23 

different language backgrounds. All of the kids that we engaged were energetic and excited to 

learn about science and rocketry.  

Throughout the process, our team visited multiple schools and afterschool programs such as 

Lipscomb Academy, Cane Ridge Elementary School, and the Youth Life Learning Center of 

Nashville. Across these locations there were students ranging in age from kindergarten to high 

school. With the high school students, we showed them a presentation on rocketry, let them 

compete to design a rocket that would reach a mile in OpenRocket, and launched water rockets 

with them. With the younger students, we had already built our full-scale rocket and had the 

opportunity to show it to them and answer any questions that they had about it. In addition, we 

gave them a kid-friendly presentation explaining the history and physics behind rocketry and then 

we helped them create their own rockets using simple materials such as colored paper, triangular 

erasers, tape, and straws.  

During each of the experiences working with the kids, our team received similar responses from 

the students and teachers. The students smiled and had fun doing the activities, but they also 

had intelligent questions about rocketry and how they could be engineers or astronauts 

someday. The teachers were happy to have our help and enjoyed the lessons almost as much as 

the students, many of the teachers asked that we come back after the project to continue 

engaging with the students with regards to engineering and rocketry. At this point, the team is 

making plans to revisit the Youth Life Center of Nashville in the near future, and our team plans 

to continue and build upon our relationships with Lipscomb Academy, Cane Ridge Elementary 

School, and more schools in the future as well. 

4.4 Budget 

Upon a final accounting of the budget, the 2017-18 Lipscomb Rocket Team has stayed under 

budget and left money to jumpstart future teams. This effort was sustained both through 

fundraising and frugal spending. 

As a reminder, the team’s ultimate fundraising goal was $8,500. The team raised a total of $8,133 

or 96% of the ultimate fundraising goal. The fundraising overview is shown below in Table 8. 
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Table 8 - Fundraising Summary for Team 

 
 

 The team spending has fallen far below the upper range of the budget based on this 

fundraising. The budgetary categories, amount of funds spent, and the total funds remaining are 

shown below in Table 9. 

Table 9 - Spending Summary for Team 

 
 

All told, we will be leaving over $800 to the 2018-19 Lipscomb Engineering Rocket Team. This is 

with the addition of a $300 budget item to construct and fly a mid-powered rocket alongside the 

new team, in an attempt to pass along some of the tacit knowledge of the current team. With 

this initial funding and good relationships with our sponsors, we hope to set the rocket team up 

for success for years to come. 

 

 


