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Progress Report #2 
 
This document outlines progress, to date, of the MiniSShot project as a whole, as well as 
serving to summarize progress of each technical group.  
 
Progress report #3 summarizes progress achieved over the three week period from 
August 14th  to September 4th, 2007.  
 
Progress achieved over this period picked up dramatically compared to the preceding 
three week period covered by Progress Report #2. No major issues or problems have 
been raised in this progress report. 
 

Project Groupings 
- Project Support 
- Systems Engineering 
- Electronic and Software Systems 
- Propulsion System 
- Recovery System 
- Launch Support 
- General Engineering Support 
- General Manufacturing Support 
 
 

Project Personnel 
 
Joseph Mahaney (Project Manager) [1] 

Andre Alexandre Barbosa 
Matt Campbell 
Randy Dorman 
Alberto Gassol 
Chris Hardaker 
Joseph Jimmerson [2] 
Zachery Kier [2] 
Roman Lev 
Ed Mallory [1] 
Richard Nakka [3] 
Cory Posvic [2] 
Tom Raithby 
Craig Strudwicke 
Hans Olaf Toft 
Tarun Tuli  
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 Project Support 
 
The roles of the group as a whole include: 

- document/drawing management 

- arrange for launch site, permits, etc. 

- develop / distribute marketing and promotional material 

- develop fundraising means and assign funding to groups 

- develop project goals, plan and budgets 

- website enhancement and maintenance  

- develop & implement an effective communication strategies between project 
participants and our public audience 

- organizing and finalizing safety, vehicle integration, launch and recovery 
procedures and checklists 

 
Members: 
Joseph Mahaney (focal) [1] 
Chris Hardaker 
Alberto Gassol 
Richard Nakka [4] 
Joseph Jimmerson [2] 
 

Progress Aug. 14 to Sept.4 

·  A new CAD support volunteer has been found (Andrew Burns). Subsequently, many 
of the unfinished motor drawings have since been nearly completed.  

·  A “news” update to the SugarShot website describing latest developments in the 
MiniSShot project has been largely written and will be uploaded in the near future. 

·  Problems encountered earlier with the FTP server to the SugarShot website have been 
resolved. Several outstanding documents have been uploaded to the Documentation 
page, including Progress Reports #1and #2. 

·  Weekly Skype conference calls have been successfully implemented with the 
Avionics group members. Participation has been very good despite a vast spanning of 
time zones (up to 14 hours difference). 

·  Weekly Skype conference calls have been successfully implemented with the 
Recovery  group. 

 

 Issues: 

·  Available funds have remained stagnant. 
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Systems Engineering 
 
The roles of the group as a whole include: 

- provide technical direction and facilitate resolution of any technical issues 

- ensure successful integration of vehicle and ground system components 

- produce project scope document 

- produce and maintain project timetable and manage progress  

- manage personnel including skills survey and assignment of duties 

- definition and  technical approval of project objectives and  requirements, 
including associated documents and drawings 

- develop mass targets for all vehicle components 

- coordinate/perform miscellaneous testing, as requested from other groups 

- plan and coordinate in concert with all other groups final integration and on-site 
test and assembly of vehicle and ground systems 

 
Members: 
Joseph Mahaney (focal) [1] 
Richard Nakka [4] 
 
 
Progress Aug. 14 to Sept.4 

·  Progress reports for this period have been submitted by most members including 
several photos, sketches and graphs relating to progress being presented. 

 

 Issues: 

·  Two members of the MiniSShot team have not been heard from over the duration of 
this report period. One has been subsequently tagged as inactive. 
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Electronic and Software Systems 
 
The roles of the group as a whole include: 

- define payload requirements and electronic and mechanical specifications 

- design payload and recovery systems electronics including software as required. 
If commercially available units are to be used as part or whole of the payload, 
integrate the units as required to achieve requirements. 

- Manufacture payload components and assemblies. Alternatively, produce 
drawings required for offload of part manufacture to the General Manufacturing 
group. 

- Integration of payload components and systems 

- testing of components to ensure proper operation and reliability, including flight 
testing 

- provide applicable support to ground testing  

- vehicle-ground communications 

- motor ignition systems (ground & in-flight) development 

- plan and coordinate in concert with all other groups as needed the integration and 
on-site test and assembly of all electrical vehicle and ground systems 

 
Members: 
Ed Mallory (focal) [1] 
Tarun Tuli  
Hans Olaf Toft 
Craig Strudwicke 
Andre Alexandre Barbosa 
 
 
Progress Aug. 14 to Sept.4 

·  Flat non rotating earth trajectory calculation framework ready for implementation. 
Extensions for spherical rotating earth may be added later (Hans).  

·  Chute controller PCB layout under way (Hans)..  

·  Thermistor circuitry for measuring temperature on the nosecone surface (except tip) 
“95%” completed. The remaining “5%” depends on decision to use a hardware 
linearization*, and output voltage span (0-5v, 0-10v, etc …). (Andre). 
* See attached pictures for possible attempts of linearization, and gathered data. 

·  SMD versions of integrated circuits that will be used (for sensors) have been ordered 
(Andre).  

·  SMD resistors and capacitors supplier (for sensors) has been found (Andre). 
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·  High temperature thermistor (PT-100) supplier found. ( can be used as replacement 
for the thermocouple ) (Andre). 

·  Found likely candidate for downlink radio modem  - Aerocomm 1W 900MHz – 
which I have two I can donate to project (Craig). 

·  Made contact with PSAS Avionics/communications team and have had very 
enthusiastic response regarding group co-operation (Craig) 

·  Tentative selection of radio receiver for DTMF system (Craig) 
 

 Issues:  

·  It’s been hard to find a thermocouple with a short cable. This is an issue because the 
compensation element is embedded in the cable, and “small” cables usually are 2-3 ft 
long. (Andre). 

·  It was also hard to find a small-quantity supplier of SMD components, fact which 
delayed PCB design. (Andre). 

·  none, working very well now with group telecoms, communication level greatly 
enhanced (Craig) 
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Propulsion System 
 
The roles of the group as a whole include: 

- define propulsion and static testing requirements including technical specification 
document 

- rocket motor detail design  

- produce sketches or informal CAD drawings of rocket motor components and 
assembly 

- fabricate (or coordinate fabrication of) rocket motor components 

- propellant casting 

- perform motor static testing 

- plan and coordinate in concert with all other groups the integration and on-site 
test and assembly of vehicle propulsion and propulsion ground support systems 

 

Members: 
Randy Dormans (focal) 
Richard Nakka 
Matt Campbell 
 
 
Progress Aug. 14 to Sept.4 

·  Motor casing sections completed including two coats of white epoxy paint (Richard). 

·  Thermal liners for both casings completed and have been installed within casings 
(Richard). 

·  Burst diaphragm design and testing set to begin (Richard). 

·  Graphite nozzle throat insert completed (Randy). 

·  Mid-bulkhead fabrication complete, minus threading of attachment holes and ablative 
coating (Randy). 

·  Nozzle gaskets 50% completed (Randy) 

·  Structural FEA of the delay plug including design optimization set to begin (Andrew). 

·  Collecting thermal measurements of the motor during static firing has been confirmed 
as part of the static test plan (Matt). 

 

 Issues:  
·  None. Progress has been good, especially since one of the group members was away 

for two of the last three weeks. 
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Recovery System 
 
The roles of the group as a whole include: 

- define recovery system requirements  

- design and manufacture of recovery system components (excluding electronics) 

- ground and flight testing to verify design concept and reliability 

- plan and coordinate tracking and recovery of vehicle 

- plan and coordinate in concert with all other groups the integration and on-site 
test and assembly of vehicle recovery system elements 

 

Members: 
Matt Campbell (focal) 
Tom Raithby 
 
Progress Aug. 14 to Sept.4 

·  Separation mechanism options researched and sketched (Matt). Ready for group 
presentation and comment. 

·  Contact was made with Stratofox with regard to soliciting their aid in tracking and 
recovery operations. Subsequently, their participation in MiniSShot (and SugarShot 
program in general) has been confirmed. A SugarShot/Stratofox discussion list was 
established by Stratofox organization and a liaison person (Jeff Moore) appointed 
(Richard). 

·  Rick Maschek has kindly provided assistance to the Recovery Group with respect to 
the separation joint design. 

 
 Issues: 

·  Tom was unavailable to contribute to the MiniSShot effort over this report period due 
to other pressing commitments.  
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Launch Support 
 
The roles of the group working in concert with all other project groups include: 

- coordinate ground support systems 

- coordinate on-site assembly and testing, launch, tracking and recovery of vehicle 

 
Members: 

Members will consist of volunteers from all other groups within the project that can be 
on-site to assist in launch and recovery efforts. The members are to be selected 3 months 
prior to launch attempt. 
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General Engineering Support 
 
The roles of the group as a whole include: 

- define overall design of the vehicle 

- provide technical support and direction to all other groups (including role as a 
clearinghouse for technical queries from all other groups)  

- provide mechanical and thermal part simulations 

- perform flight trajectory simulations and studies 

- define vehicle stability requirements  

- produce  (or assign tasks  regarding) CAD models and drawings based on 
sketches or informal CAD drawing from all groups 

- perform brief part or assembly optimization 

 
Members: 
Zachery Kier (focal) [2] 
Cory Posvic [2] 
Hans Olaf Toft  
Roman Lev  
Richard Nakka (consultant) [4] 
 
 
Progress Aug. 14 to Sept.4 

·  Preliminary design of avionics support structure (located within nosecone) has been 
completed (Richard). Discussion of concept with Avionics group has resulted in 
tentative acceptance. 

·  Nosecone thermal CFD analysis completed with a report on findings prepared 
(Roman) . Report has been uploaded to SugarShot website Documentation page. 

·  Aero CFD study of MiniSShot vehicle set to begin in order to obtain additional drag 
coefficient data (Andrew). 

 
 Issues: 

·  Fin design, started earlier by a now-inactive member, needs to be picked up and 
completed ASAP (required for Aero CFD sims). 
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General Manufacturing Support 
 

The roles of the group as a whole include: 

- provide manufacturing support for the project, including off-load work from other 
groups 

- provide technical support regarding manufacturing methods to all groups 

- provide access to manufacturing facilities or materials 

 
Members: 
Richard Nakka (focal) 
Tom Raithby 
Roman Lev 
Zachery Kier [2] 
Matt Campbell 
Randy Dormans 
Joseph Mahaney [1] 
 
 
Progress Aug. 14 to Sept.4 
 
Nosecone manufacture: (Roman) 

·  Plywood block was turned into nosecone (NC) shape with required accuracy, as 
stated in Progress Report #2. 

·  Surface of the NC plug has been checked by template, surface imperfections filled by 
body-filler and carefully ground. A release agent of the usual type, based on carnauba 
wax, was applied (approximately 10 coats). 

·  Following this, the NC plug was incorporated into the splitline, all gaps between split 
and mould were carefully filled by plastic filler and repeatedly released by wax. A 
vinylester form gel-coat was applied. First coupling layer consisting from isoftalic 
polyester Norpol M 850 resin and chopped glass was applied. After cure, surface was 
carefully abraded, second coupling layer and first structural ply (glass matt) was 
applied. 

·  For reference, please see attached photos. 

 
 Issues: 

·  Currently no known issues. 
 

 



 

 

Progress Photos July 23-August 14 
 

Sensor avionics  (Andre) 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Resistance vs Temperature for NTC Thermistor and best fit curve 
 
 
 
 
 
 
 
 
 
 
 
 
 

Nosecone thermocouple sensor 
 
 
 

Motor Forward Bulkhead pressure port fitting 
 

Possible hardware linearization. Equation plot 
 
 
 
 
 



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

SolidWorks model of Nozzle Assembly 
 
 

Same as second plot, with data points and best linear fit 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Thermistors 



 

 

Propulsion   (Randy, Richard) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Machined motor parts: Forward bulkhead, Mid-bulkhead & Nozzle Assembly 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Completed graphite throat insert 

 
 



 

 

 

 
 

Richard with completed motor casings 
 
 

 
 

Close up of forward casing showing thermal liner 



 

 

Nosecone Fabrication: (Roman) 
 

 
 

Green gel-coat is applied on surface of the mould and the splitline. All surfaces have 
to be perfectly coated by release agent. In this case, a usual wax type has been used. After 
gel-coat is fully cured, a first layer consisting of good-quality resin and chopped glass is 
applied. During this step, removal of all air bubbles is absolutely critical. If any are found 
after this layer has cured, it has to be carefully punctured and completely filled by resin in 
the following step. This is absolutely critical - any remaining air bubble trapped between 
the first few layers expands into the split-line during post-curing - their removal is 
difficult and always necessary. Prior to the next step, cured surface has to be carefully 
abraded; gel-coat must not be peeled away from the mould; therefore soft touch and very 
delicate handling is necessary. 

 



 

 

 
 
The resin is mixed. All surfaces have to be completely painted by resin. After, chopped 
glass is applied ( same way as salting food - just from height about 1 m to get good 
displacement of the fiber ). Chopped fiber has to be bound by an agent soluble in 
polyester resin - this is not always compactable. A test prior  to application is 
recommended ). Chopped glass is then fully saturated by resin and it should � disappear�  
in the resin - it should be not visible. If it does not, air remains trapped inside with 
unpleasant consequences - refer to the previous step. 

 



 

 

 
 
After, a usual glass matt ( pearl-type binder, easy to come apart) is used for 
lamination. Layer has to be fully soaked by resin ( contrary to usual laminates, form 
mould must not contain any trapped air bubbles - this leads to lot higher content of resin - 
usually about 60-70% of resin when glass matt is used ). After a few minutes ( glass matt 
is completely dissolved and displaced ), a nylon or teflon roller is used for degassing. 
This has to be done perfectly again – refer to previous notation. After a final check, layers 
are left to cure. Important rule – any new layer must not be significantly thicker than the 
total sum all previous together. Material also must not heat-up by curing reaction - this 
always leads to twisting, remaining stresses in the mould, etc. 

 
 
 



 

 

 
 
Final appearance after first structural layer is fully degassed. Layer is fully 
translucent and it does not contain any visible bubbles. 

 
 


