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Mission Overview:

The purpose of this mission is to test the systems of a small scientific payload during a 
flight on a high altitude sounding balloon.  The payload consists of a 30cm x 10cm x 
10cm cube satellite that contains a magnetometer, GPS, and thermistors.  The payload 
will ascend to an altitude between 70,000 and 110,000 feet, at which point the sounding 
balloon will burst and the GreenCube will descend to the surface using a parachute.  
The total flight time will last approximately one hour.  During the flight, the local 
magnetic field will be measured using the onboard magnetometer, the payload 
temperature will be recorded by the thermistors, and the payload position will be 
tracked using the GPS.  There will be a secondary payload consisting of an Emergency 
Locator Transmitter suspended below the main payload.  This will emit a signal on 
121.775 MHz that will assist locating the downed payload.  The package will be located 
by a recovery team.

Schedule:

Thursday Oct. 23rd: Full Practice Run Through
Friday Oct. 24th: Readiness Review
Saturday Nov. 8th: Primary Launch Date

Personnel:

Kristina Lynch - Principal Investigator
Robyn Millan - Co – Investigator 
Umair Siddiqui - Flight Systems/Mission Manager
Kevin Rhoads - Engineer
David Collins - Engineer
Bill Brown - Communications/Tracking
Dave McGaw - Communications/Tracking
Ralph Gibson - Systems/Materials
Phillip Bracikowski - Telemetry/Data Acquisition
Louis Buck - Electronic Systems
Julianna Scheiman - Logistics/Assembly/Checklists
Maxwell Fagin - Design Artist/Purchasing
Tommy Du - Recorder/Photographer
Meghan Mella - Launch Assistance
David Heinicke - Battery Technician
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Team Divisions:

Launch:

Ralph Gibson
Umair Siddiqui [ham]
Louis Buck [ham, driver]
Julianna Scheiman [ham]
Meghan Mella
Phillip Bracikowski [ham]
Kristina Lynch

Recovery:

David Collins [driver]
Robyn Millan [driver]
Bill Brown [ham]
Maxwell Fagin
David Heinicke
Tommy Du

Equipment Requirements:

A.  Launch site:

1. Tarpaulin: - Ralph’s Tarp
2. Tarpaulin Hold Down Weights
3. Area Road Maps and Sectionals
4. Binoculars
5. Gloves
6. Helium: - 2 Tanks at KEFK
7. Helium Transport Trolley
8. Regulator
9. Filler Nozzle
10. Dummy Weights: - 13.3 lbs/6.06 kgs
11. 2 Balloons: - Kaymont 1500
12. Extra battery Packs

a. Yaesu 
b. Alinco 12V
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c. ELT 
d. GC 28V

13. 2 parachutes: - Rocket-Man 8 ft. 1.1 Rip-stop Nylon
14. Line: - 850 ft 230 lb Nylon Line
15. Lighter
16. Alinco Microphone
17. Scissors
18. 2 Lawn Chairs and Table
19. Main payload:

a. GreenCube
i. GPS

ii. Mag
iii. Thermistor

b. 6 lb max
c. < 3 oz/in3

d. Buoyant
e. Return notification
f. Brightly painted

20. Secondary payload (two copies):
a. ELT
b. 6 lb max
c. < 3 oz/in3

d. Buoyant
e. Brightly painted

B.  All Sites

21. Radio Equipment
a. Laptop With UI-View 32 and Detailed NE Maps and Realterm

i. Power cord
ii. Power cord car adapter
iii. Modem software
iv. 9 pin cable
v. 9 pin serial port splitter

vi. “Keyspan” USB serial port adapter/doggle
vii. Keyspan CD

b. Transceiver - Alinco DR-135
i. Power cord

ii. 12 V car battery fresh
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iii. Computer to transceiver cord 9 pin
c. Modem - Agilent T2-135
d. Antenna

i. Cord from antenna to transceiver
e. USB serial adapter
f. Power source

i. Connection cables
ii. Inverted 120 V 60 Hz
iii. Power strip

22. Cars
a. Launch Team: - Rental Van [Louis]; Mini [Ralph]
b. Recovery: - Subaru [Robyn, Dave C]

C.  Spec. Recovery Team

23. ELT directional Antenna
24. Kay Attenuator

Success Criteria:

Minimum:

�x Receive at least one good reading of the Mag/GPS/Temp data near burst altitude
�x Achieve burst altitude of at least 70,000 ft
�x Land within 30 mi radius of expected landing zone

Comprehensive:

�x Achieve burst altitude of 90,000 feet
�x Track payload using GPS for the entirety of the flight
�x Receive data from the magnetometer and thermistors for the entirety of the flight
�x Locate and recover the payload after landing
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Expected Trajectory:

Edge of Space Sciences “BallTrack” simulations of the balloon trajectory show that with
a northwest wind, the best launch location is the Newport airport in Newport VT, with 
descent expected some 50 miles to the southeast, near the NH/Maine border.  Predicted 
accuracy of this descent location, for a given day’s wind patterns, is a 10 mile circle.

Timeline:

Time
D-HH-MM

Action

- 3-00-00 Check Wx Cond
NW winds < G7 kts sfc
Skies </= 3/10 Coverage

- 2-00-00 Verify safe landing loc using tracking software
Verify takeoff location and approval
Verify Materials
Verify Wx Cond
Charge Yaesu Radio Batt’s
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Run through Preflight Checks PROCEDURE 1
- 1-00-00 Replace Batt’s

Run Through Previous Day’s Checks PROCEDURE 1
Notify FAA about Launch Time Location and Track
File NOTAM

- 00-03-00 Verify Helium in Launch Location
Check Group Comm’s
Dispatch Recovery Team to Landing Loc
Dispatch Launch team to Launch Location

- 00-01-00 Check Group Comm’s
Verify All Groups in Place
Begin Launch Setup PROCEDURE 2

00-00-00 PROCEDURE 3
Check Local Airspace for Absence of Traffic
Release Payload
Notify Recovery Team
Verify GPS, Mag, and Therm Signals

00-00-05 Verify GPS, Mag and Therm Signals
Check Status of Teams

00-00-30 Check Location and Notify FAA if Necessary
Check Status of Recovery Team
Verify GPS and Data Signals

00-00-45 Check Location and Notify FAA if Necessary
Check Status of Teams
Verify GPS and Data Signals
Recovery team search for ELT reception

00-00-50 Verify Signal Reception by Recovery Team after descent
Verify GPS and Data Signals
Verify ELT Signal

00-01-00 Verify Landing
Notify FAA of Landing
Dispatch Recovery to Find Payload PROCEDURE 4
PROCEDURE 5
Verify Payload Intact
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Checklists/Procedures:

PROCEDURE 1: Ralph, Phil, Louis, Umair

Pre-Dartmouth-Departure Checks:

1. ___Run through equipment checklist and visually verify everything in place 

[Ralph, Umair]

2. ___Power up GreenCube and base station laptop and radio [Louis, Phil]

3. ___Verify GreenCube transmitting 

a. ___GPS data correct [Phil]

b. ___Mag and thermistors data correct [Louis]

4. ___Shut off GreenCube, laptop, and radio [Phil, Louis]

5. ___Return everything to carts [Ralph, Umair]

a. ___GreenCube

b. ___317 laptop

c. ___Alinco radio

d. ___Antenna

e. ___9 pin cable

f. ___Power cord

6. ___Run through equipment checklist one more time [Ralph, Umair]
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PROCEDURE 2:

Preflight Assembly and Checks

a. Stack and Parachute weight: 10.4 lbs 4.72 kgs

b. Desired Lift = (1.2(a + (Balloon Mass lbs))-Balloon Mass): 13.3 lbs; 6.06 kgs

1. ___Verify Wx Cond [Umair]

2. ___Verify Materials [Ralph, Umair]

3. ___Lay out tarp [Umair, Phil]

4. ___Lay out tarp weights [Umair, Phil]

5. ___Lay out balloon [Umair]

6. ___Lay out chute [Umair]

7. ___Lay out flight train on tarp in sequential order [Umair]

8. ___Setup launch base station [Phil]

a. ___317 laptop

b. ___Alinco radio on 144.390

c. ___Computer powered through car

d. ___Radio powered through car battery

e. ___Antenna

9. ___Power on GreenCube [Phil]

10. ___Let GPS acquire satellites for 5 min [Phil] 

11. ___After 5 min, listen on radio signal for accurate position

12. ___If not accurate let acquire signal for an addition 5 min
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13. ___If not correct after three attempts, connect to computer and talk to it 

directly to determine the process [Phil]

14. ___Verify data reception

a. ___GPS data [Phil]

b. ___Mag and Therm data [Louis]

15. ___Note time:

a. ***If balloon fill takes more than 30 min, then shut off GreenCube and ELT

16. ___Turn on ELT [Ralph/Umair]

17. ___Temporarily switch Alinco radio to 121.775 to confirm ELT transmission 

[Phil]

18. ___Turn Alinco radio back to 144.390 [Phil]

19. ___Seal shut primary and secondary payloads [Ralph]

20. ___Tie secondary payload to primary payload to chute [Louis]

a. ___Each connection between payloads and chutes gets one double figure 

eight locked with a half hitch

b. ___2 – 3 feet of line between payloads

21. ___Visually inspect balloon, chute, payload, and lines [Umair, Ralph]

22. ___Insert helium filler nozzle in balloon and tie tare weight of ‘b’ to neck of 

balloon with 2 square knots, 2 half hitches, and another square knot at ends

[Ralph, Louis]

a. ***Make line to tare weight <5 ft. long

23. ___Moor tare weight to one of Meghan’s ankles [Louis]

24. ___Moor flight train to other of Meghan’s ankles [Louis]
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25. ___Note initial pressure levels on helium tank [Ralph]:

26. ___Note time and start filing [Ralph]:

27. ___When cylinder 1 empty, remove nozzle, close cylinder and attach loading 

regulator into cylinder 2 and UNTIE SEAL before continuing filling process. 

UMAIR SHOULD BE HOLDING ONTO THE BALLOON AT ALL TIMES 

DURING THIS PROCESS [Ralph, Umair]

28. ___Check regulator for helium remaining helium amount at regular intervals 

while noting the time [Max, Ralph]

______________________________

______________________________

______________________________

______________________________

29. ___Fill balloon until tare weight is barely lifted off ground [Ralph, Umair]

30. ___Tie line from flight train to the balloon such that the balloon seals shut

[Ralph]

31. ___Remove the helium filler nozzle and dummy weight from balloon [Ralph, 

Louis]

32. ___After removing nozzle, tie end of balloon shut like a party balloon [Ralph]

33. ___Check that all lines are untangled and free for launch [Team]
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PROCEDURE 3:

Launch:

1. ___Visually verify no local air traffic in area [Umair]

2. ___Record time [Ralph]:

3. ___If necessary turn on GreenCube and seal shut [Ralph]

4. ___Verify correct data reception from payload

a. ___GPS data [Phil]

b. ___Mag and thermistors data [Louis]

5. ___Call FAA advise of launch if necessary [Umair]

6. ___Unmoor balloon [Louis]

7. ___Release flight train slowly in manner such that lines do not tangle [Team]

8. ___Verify balloon ascension

9. ___Notify recovery team [Kristina]

Cruise:

1. ___Verify data reception of balloon from all teams [Phil, Kristina]

2. ___Advise FAA of balloon location 30 minutes after launch if necessary 

[Umair]

Descent/Landing:

1. ___Verify data reception [Phil, Louis]

2. ___Advise FAA of payload location and descent if necessary [Umair]

3. ___Verify that ELT signal is being picked up by recovery team [Kristina]
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4. ___All teams move towards location of last GPS transmission if necessary

5. ___Recover payload and verify intact [Recovery Team]
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PROCEDURE 4:

Flight Evaluation

1. ____Trajectory and descent verified [Umair]

2. ____Unexpected problems

3. ____Radio range sufficient and data quality sufficient

4. ____Team communications ok
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PROCEDURE 5:

Recovery Decision Tree
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Safety Information:

FAA:

�x High altitude balloon < 12 lbs (“Hi Ball”)
o No need for transponder
o No need for 2 independent cut down methods
o Yes < 3 oz/in2

o Yes line is > 50 lbs breaking strength
�x Launch site and coordinates
�x Appx launch time
�x Route of travel and altitude
�x Projected landing time
�x Contact info for flight
�x Flight Number 2008-1, 2008-2

Phone Numbers:

FAA: (800) 992-7433 Burlington FSS
(800) 992-7433 Bangor FSS

NOTAMS: (877) 487-6867 Lockheed NOTAM Office
KEFK: (802) 334-5001 CTC: Dan Gauvin
Robyn Millan Cell:
David Collins Cell:
Phillip Bracikowski Cell: (615) 406-2752
Umair Siddiqui Cell: (908) 752-1314
Newport Police: (802) 334-2818 Chief: J. Paul Duquette
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Appendix:

In the case that Phil sleeps in again, here is a procedure for logging data sing Realterm.

1. ___Using car battery and cigarette outlet adapter, plug 12DC/120AC adapter in, 

plug computer power cord in and plug into computer.

2. ___Turn on computer

3. ___Select “Field”

4. ___Enter DavidM password

5. ___Open Realterm from desktop

6. ___Click tab labeled “Port”

7. ___Set the following settings:

a. Baud 4800

b. No Parity

c. 8 data bits

d. 1 stop bit

e. Port 1 (or not the port UI-View is running on)

8. ___Click “Chance” to update these settings

9. ___Click tab labeled “Capture”

10. ___Click checkbox “Capture as Hex”

11. ___Set “File” to C:\Datafiles\GreenCubeLaunch_mm_dd_yy.txt (enter the month, 

day, and yr into mm, dd, and yy)

12. ___Click “Start: Overwrite” to begin recording data


