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Reaction Research Society Buesness Plan 

 

Team Members: Richard Garcia (Team 

Leader), David Meyer, Silas Goma, Russell 

Garcia, Gregory Warmerdam 

 

General Summary: 

In the space exploration community, 

there is an exciting parallel between 

satellites and the personal computer: 

programmable computers began as large, 

expensive endeavors utilized initially by 

governments during wartime, and were later 

adopted by corporations who employed 

large mainframe computers. Eventually this 

technology would develop to become 

inexpensive enough to be within the reach 

of the public, which revolutionized how we 

socialize and do business. With the 

development of CubeSat technology, we are 

seeing the beginnings of the same transfer 

from larger, expensive and specialized 

satellites, to ones that can be made more 

cheaply for a myriad of applications. 

CubeSats hold the potential of being the 

personal computer of space exploration, and 

are already being adopted by universities 

worldwide. 

 

Market Opportunities and Issues: 

 However, two important limitations 

may stunt this opportunity for growth: The 

first factor is the large cost of reaching orbit 

even for these small payloads, the second 

being the restrictions associated with the 

nanosatellite status as a secondary payload.  

This status creates a number of restrictions 

that obstruct whole ranges of valuable  

mission scenarios. Problems stemming from 

being secondary payloads being that they: 

• Cannot choose their orbit or schedule. 

(May lead up to yearlong wait times) 

• Cannot have energetic propulsion. 

• Cannot have energetic radio emissions. 

• Cannot employ energetic or pyrotechnic 

deployment features. 

• Cannot have timely access to the launcher. 

(this creates problems with payloads 

transporting biological samples or active 

reagents, etc.) 

• US-based payloads may run into ITAR 

issues when using foreign launchers. 

• High launch cost (≈$75K-$100K) 

 

Due to the physics of the problem, 

smaller launch vehicles currently see a 

reduced efficiency. Because of this reduced 

efficiency, launching on as a secondary 

payload to a large launch vehicle is the 

cheapest current long-run option for 

nanosatellites; however, the current quoted 

cost from SpaceX (expected to be the lowest 

cost per kilogram in the near future) is still 

very high. This is an acceptable option if you 

have the time to wait for a flight opportunity 

and your mission does not fall beyond any of 

the secondary payload restrictions. While 

this secondary launch market will serve the 

majority of future nanosatellite launches, 

there are 250+ being developed or waiting 

for launch vehicles and the number of 

nanosat missions increased threefold over 

the previous 5-year average in 2011, with 

most of these being companies requiring 

repeat missions. The reaction Research 
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Society team intends to build robust, simple, 

and completely reusable rockets, with the 

intent of providing regular and custom 

launch schedules to nations, companies, and 

universities. 

 

 

Competition: 

 Excepting the secondary launch 

market, there is no established competition 

for the type of launch program we intend to 

provide. By manufacturing our own launch 

vehicles in-house, we can provide safe, 

affordable reusable rockets for entities left 

out by the restrictions of the secondary 

launch market.  

 

The Team: 

 The Reaction Research Society is the 

oldest continuously operating amateur 

rocket group in the United States. Founded 

in 1943 as a nonprofit civilian organization, 

its purpose has been to aid in the 

development of reaction propulsion and to 

promote interest and education in this 

science as well as its applications. The 

Society owns and operates the Mojave Test 

Area, a 40 acre site located two and a half 

hours north of Los Angeles. Over the years, 

thousands of solid, hybrid, and, liquid 

propellant rockets have been static and 

flight tested. However, we do not represent 

the RRS directly, it would be more accurate 

to think of it as a project being undertaken 

by its members to which RRS is a venue 

rather that a "sponsored" RRS activity. 

Although the RRS can choose to undertake a 

project directly, it does not normally 

exercise this option. We chose to use the 

RRS as a team name despite this less direct 

association because traditionally the RRS 

does not name its rockets, so we did not give 

our rocket or our team a name, but for 

practical reasons we needed to put 

something down. It also seems appropriate 

because we will be drawing as much as we 

can from the practical experience gained 

over the years at the RRS. It would be wrong 

to leave the credit of where we are drawing 

most of our practical knowhow unnamed.  

 This project is currently being worked 

on by the following active members of the 

RRS: Richard Garcia who has worked as a 

process development engineer in the 

medical device and watch manufacture 

businesses and has a B.S. in aerospace 

engineering, David Meyer, and Silas Goma 

who are college students pursuing degrees 

in mechanical engineering. In addition to 

RRS members we have two collaborating 

members: Gregory Warmerdam who has a 

B.A. in Economics and Russell Garcia who is 

perusing a B.S. in Geomatics Engineering and 

has many years of experience with high 

power rocketry. The combined knowledge 

and abilities of our team along with the 

guiding experience of the Reaction Research 

Society gives me a great deal of confidence 

that our design will be practical and 

achievable. 

 

 

Details of Proposed Launcher: 

 Our overall proposal is to make a 

rocket that is simple, reliable, and 

completely reusable. These features are 
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meant to cut costs as much as possible in 

order to allow smaller companies and 

universities the opportunity to enter into the 

nanosat market. Much like the introduction 

of the home PC, the initial adoption will still 

be expensive, but subsequent adoption 

made far cheaper as the design has room for 

improvements.  

 The initial launch vehicle will have a 

10kg payload. It will be a 2 stage pressure 

feed vehicle and both stages will be 

reusable. Pressure feed systems greatly 

simplify the design by eliminating the 

complex and expensive turbopumps typical 

of launch vehicles using liquid propellants. 

This will reduce design time and costs as 

well as making the vehicle more robust; its 

structure will naturally be stronger than a 

comparable launch vehicle with turbopump 

feed engines because of the much higher 

tank pressures. Being reusable requires 

added weight and complexity to the system 

by adding heat shields and other recovery 

hardware as well as requiring recovery 

operations, possibly at sea. However, these 

costs will be amortized by eliminating the 

majority of the recurring cost of building an 

entire launch vehicle, as is the case with 

expendable launch vehicles. The first stage 

will use 4 engines: This will allow us to, 

reducing development costs by working with 

smaller engines. The vehicle is designed with 

a preference toward technologies that will 

be as simple and as low cost as possible for 

our initial design, but remains open for 

potential improvements after the system 

generates revenues to invest in further R&D 

for the launch vehicles systems. For 

example, the vehicle will be able to upgrade 

to pistonless, or free floating piston pumps, 

to increase engine performance or by 

replacing the conventional engine with a bell 

nozzle in the first stage for an aerospike 

engine. 

 Our immediate goal on this path is to 

make a high fidelity development platform 

for testing our design choices for this launch 

vehicle. The idea is to test all the theory, 

knowhow, and manufacturing processes 

intended for use on the actual launch 

vehicle. For this competition the scope will 

be the development of the engine for the 

development platform. If there are lessons 

that need to be learned for any given design 

or process, it is better to learn it on this 

smaller scale when it will cost less. The final 

versions of the launch vehicle will 

incorporate lessons learned from the 

development platform.  

 

Risks: 

 Static and flight testing of the launch 

vehicle development platform will be 

conducted at the Mojave Test Area which is 

a 40 acre site located in the Mojave desert 

that is owned and operated the RRS. The 

MTA has more than adequate facilities for 

working with liquid propellant rocket 

engines of the variety we intend to build.  

 As with any precision instrument, the 

costs of failure are high. That said, the RRS 

has an impeccable safety record. 70 years 

with no accidents resulting in personal 

injury. The RRS can handle the hazards of 

developing large and complex liquid 

propellant rocket engines and we have a 



4 

 

very experienced licensed pyrotechnic 

operator who can handle running launches 

and static tests and can provide valuable 

input regarding safe operation of rocket 

firings. If we build an engine, rest assured 

that it will be done safely. 

 

Initial Funding Needs: 

 The RRS’s next static test is 

scheduled for October 5th. If our team is 

selected, we will use the funds to get the 

equipment needed for completing a static 

testing of the engine. We can be ready to 

run a static test with an external ignition 

system and off the shelf tanks and pressure 

regulator by October. Some of the needed 

equipment would include: valves, tanks, 

Dewar flasks for handling LOX and LN2, load 

cell for measuring thrust, pressure 

transducers, thermocouples, insulation for 

lox tank, and expendables like LOX, LN2, 

propane and helium. Any funds left over will 

be used for tooling and equipment for 

further development activates for the flight 

version of the development platform, for 

example carbon fiber and an autoclave, for 

developing a method for making pressure 

vessels. Not being selected would postpone 

any static testing until we acquire funds for 

the test equipment. After the competition 

we will be seeking further funding through 

SBIR grants, crowd sourcing, and possibly 

capital investors far down the road. 

 


