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I).
 School Information

“Project Dorothy”


Yough High School Rocketry Team

919 Lowber Road

Herminie, PA 15637

724 – 446 – 5520 ext. 2015

Student Participants

· Bickerstaff, Amy – YHS Senior, Vehicle Design, Team Lead, and Schedule Manager

· Wiley, Ashley – YHS Junior, NAR & FAA Regulations and Flight Control, Payload 

· Abbott, Stephanie – YHS Sophomore, Safety Operations Manager

· Sarosinski, Josh – YHS Sophomore, Hazardous Materials and Environmental Concerns

· Bowser, Alicia – YHS Senior, Assistant – Not participating in the trip to Huntsville

Administrative Staff Members

· Donald L. Gilbert, Jr. – Physics and Gifted Teacher, TARC coordinator

· Phone: (724) 446 – 5520 ext. 2015

· Email: gilbertd@yough.k12.pa.us

Main NAR, TRIPOLI and Other Field Specific Mentors

· Ernest Walters – TRIPOLI Pittsburgh – Level 3 Certified

· Uniontown, PA

· Phone: (724) 439 – 9062

· Eric Haberman – TRIPOLI Pittsburgh – Westinghouse Corporation 

· West Newton, PA

· Phone: (412) 337 – 5799 

· Joe Pscolka – TRIPOLI Pittsburgh – Level 3 Certified 

· Washington, PA

· Phone: (724) 945 – 6605  

· Mike Uschak – Electronic Systems

· Latrobe, PA

· Phone: (724) 537 – 8798 

Launch Vehicle Summary

· Four Inch fiberglass airframe, 124 inches in length, approximately 381.1682 ounces in mass
· Aerotech K780R or K1999 motor to be used
· Dual deployment, dual altimeter with four ejection charges, 18 inch drogue, 60 inch main chute
Payload Summary

· Crepe paper wrapped paint balls to mimic maple tree seed pods for dispersion
· Electronic data ball with temperature, pressure, ultraviolet, and humidity sensors
II).
Changes made since Proposal

Changes made to Vehicle Criteria

Vehicle design has no changes at this time.

Changes made to Payload Criteria

If feasible, more than one data ball could be created to increase the data gathering ability of the experiment.  A substantial container has yet to be found, however, experiments with clear plastic toy containers like the ones found in bubble gum type vending machines is being explored.

Changes made to Activity Plan

The project plan has seen minor changes.  News agencies have not yet been contacted.  The team is awaiting a press release from NASA to provide to those agencies.  The remainder of the timeline still stands as of this date.

A drastic change must be made to the outreach.  Due to budgetary changes, the team will not be able to afford the required rockets for close to 200 middle school students.  Attempts are in progress to have rocket kits donated at no charge.  None of these have been fulfilled.  

III).
Vehicle Criteria

Launch Vehicle

The mission of “The Making of the Whirly Birds” is to construct a launch vehicle containing a scientific payload that will achieve an above ground level altitude of 5280 feet ( one mile ) and safely deploy the payload as well as return to ground level to be reused.  

The requirements of the launch vehicle are to liftoff from the launch pad without yawing drastically in any wind conditions to unsure nearly vertical flight characteristics with a motor of sufficient thrust to achieve the above ground level altitude of one mile while the G-Wix LC 800 altimeters fire the two drogue parachute charges upon apogee and the two main charges at 800 feet above ground level to ensure safe descent rates in order to minimize or prevent any damage to the launch vehicle. 

Success of the launch vehicle mission will be to analyze the altimeter data to verify the above ground level altitude from each of the G-Wix LC 800 altimeters (2), monitor visually the successful deployment of the drogue and main parachutes at the desired altitudes as well as the firing of the ejection charges, and inspect the launch vehicle for damage upon retrieval to the earths surface.

Launch vehicle construction is slated to begin on December 3rd, 2007.  The design phase has been completed with modifications made to the original Dorothy design from SLI 2007.  Mr. Eric Haberman will complete manufacturing of the fins, motor mount, and through the wall fin tab slots prior to the December 3rd assembly date.  The nosecone and fiberglass tubing was previously purchased through Mr. Ken Allen, a retailer for Performance Rocketry components.  Mr. Eric Haberman will also do verification of proper sizing of parts at the time of manufacture.  These measurements will be checked against those of the RockSim data.  Operation of the launch vehicle is scheduled to be tested no later than February 23rd, 2008.  A major review of the design and its components will occur after the launch of the competed vehicle.  Updates will appear in the Critical Design Review and the Final Flight Review. 

Dorothy II is designed using the same data from her big sister Dorothy I from SLI 2007.  The length of the launch vehicle is to ensure more than adequate stability characteristics of more than 4 calibers.  Testing of smaller scale rockets, even on low thrust motors showed nearly no yaw (weather cocking) even in moderate to high wind conditions.  The through the wall fin design ensure that the fins will remain in the structure during the entire range of the flight.  Fiberglass tubing was selected for its lightweight and low cost, as well as workability with hand tools and small power equipment.  The G-Wiz LC 800 was selected as the altimeter due to its ease of use and dual deployment features on multiple batteries.  Cert-3 parachutes were chosen due to their proven reliability at other high power rocketry events.  The sizes were determined after discussion with level II and level III Tripoli members.

There are no subsystems in the Dorothy II design.  Each system functions separately with no link to other components.  The ejection charge system could be classified as having subsystems, however, the team views the altimeter, batteries, and black powder ejection charges with e-matches as a single system.  There are two of the ejection systems to potentially eliminate any ejection charge failure.  A great deal of time will be spent on this system due to the failure encountered at SLI 2007.
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Mission Performance Predictions

The mission of “The Making of the Whirly Birds” is to construct a launch vehicle containing a scientific payload that will achieve an above ground level altitude of 5280 feet ( one mile ) and safely deploy the payload as well as return to ground level to be reused.  
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Simulation results
Engine selection

[K780R-None] 

Simulation control parameters

Flight resolution: 800.000000 samples/second 

Descent resolution: 1.000000 samples/second 

Method: Explicit Euler 

End the simulation when the rocket reaches the ground. 

Launch conditions

Altitude: 0.00000 Ft. 

Relative humidity: 50.000 % 

Temperature: 59.000 Deg. F 

Pressure: 29.9139 In. 

Wind speed model: Calm (0-2 MPH)

Low wind speed: 0.0000 MPH 

High wind speed: 2.0000 MPH 

Wind turbulence: Fairly constant speed (0.01)

Frequency: 0.010000 rad/second 

Wind starts at altitude: 0.00000 Ft. 

Launch guide angle: 0.000 Degrees from vertical 

Latitude: 0.000 Degrees 

Launch guide data:

Launch guide length: 36.0000 In. 

Velocity at launch guide departure: 33.1495 ft/s 

The launch guide was cleared at: 0.249 Seconds

User specified minimum velocity for stable flight: 43.9993 ft/s 

Minimum velocity for stable flight reached at: 59.5474 in. 

Max data values:

Maximum acceleration:
Vertical (y): 267.031 Ft./s/s

Horizontal (x): 0.040 Ft./s/s

Magnitude: 267.032 Ft./s/s 

Maximum velocity:

Vertical (y): 639.0724 ft/s, 

Horizontal (x): 0.0000 ft/s, 

Magnitude: 639.0731 ft/s 

Maximum range from launch site: 24.52305 Ft. 

Maximum altitude: 5571.00728 Ft. 

Recovery system data

Time data

Time to burnout: 3.064 Sec. 

Time to apogee: 18.985 Sec. 

Optimal ejection delay: 15.921 Sec. 

Landing data – Crash landing! No deployment system activated

Time to impact: 39.242 Sec. 

Range at impact: -24.52305 

Velocity at impact: 
Vertical: -495.3620 ft/s , 

Horizontal: -0.4127 ft/s , 

Magnitude: 495.3622 ft/s 

Sustainer parts

Nose cone Performance Rocketry - - , Material: Fiberglass 

Nose shape: Hollow Ogive, Len: 23.0000 In., Dia: 4.0000 In. Wall thickness: 0.1250 In. Body insert: OD: 3.9000 In., Len: 4.0000 In. 

CG: 17.0000 In. , Mass: 15.2384 Oz. Radius of gyration: 0.189288 (m) , 18.9288 (cm) 

Moment of inertia: 0.0154785 (kgm^2) , 154785 (gcm^2) 

Body tube Performance Rocketry - - , Material: Fiberglass 

OD: 4.0000 In. , ID: 3.8750 In. , Len: 48.0000 In. 

CG: 24.0000 In. , Mass: 36.7555 Oz. Radius of gyration: 0.354123 (m) , 35.4123 (cm) 

Moment of inertia: 0.13067 (kgm^2) , 1.3067e+06 (gcm^2) 

Tube coupler Performance Rocketry - - , Material: Fiberglass 

Tube couplerOD: 3.8750 In., Hole #1: : 95.2500 In. Len: 9.0000 In. Location: 43.2500 In. From the front of Body tube 

CG: 4.5000 In. , Mass: 6.9137 Oz. Radius of gyration: 0.0744297 (m) , 7.44297 (cm) 

Moment of inertia: 0.0010858 (kgm^2) , 10858 (gcm^2) 

Parachute b2 Rocketry - SkyAngle - CERT-3 Large, Material: 1.9 oz. Ripstop Nylon (SkyAngle) 

1 parachute, Shape: Round Dia: 82.7000 In., Spill hole: 0.0000 In. 

CG: 0.0000 In. , Mass: 10.5822 Oz. Radius of gyration: 0.103079 (m) , 10.3079 (cm) 

Moment of inertia: 0.00318761 (kgm^2) , 31876.1 (gcm^2) 

Upper Electronics Bay Bulkhead Performance Rocketry - BH-3.90 - 3.90 in. Bulkhead, Material: G10 fiberglass 

BulkheadOD: 3.9000 In., Len: 0.2500 In. Location: 42.7500 In. From the front of Body tube 

CG: 0.1250 In. , Mass: 3.2890 Oz. Radius of gyration: 0.0248607 (m) , 2.48607 (cm) 

Moment of inertia: 5.76284e-05 (kgm^2) , 576.284 (gcm^2) 

Nosecone Bulkhead Performance Rocketry - BH-3.90 - 3.90 in. Bulkhead, Material: G10 fiberglass 

BulkheadOD: 3.8750 In., Len: 0.2500 In. Location: 3.0000 In. From the front of Body tube 

CG: 0.1250 In. , Mass: 3.2470 Oz. Radius of gyration: 0.0247022 (m) , 2.47022 (cm) 

Moment of inertia: 5.61688e-05 (kgm^2) , 561.688 (gcm^2) 

Upper Payload Canister Bulkhead Performance Rocketry - BH-3.90 - 3.90 in. Bulkhead, Material: G10 fiberglass 

BulkheadOD: 3.9000 In., Len: 0.2500 In. Location: 18.0000 In. From the front of Body tube 

CG: 0.1250 In. , Mass: 3.2890 Oz. Radius of gyration: 0.0248607 (m) , 2.48607 (cm) 

Moment of inertia: 5.76284e-05 (kgm^2) , 576.284 (gcm^2) 

Lower Payload Canister Bulkhead Performance Rocketry - BH-3.90 - 3.90 in. Bulkhead, Material: G10 fiberglass 

BulkheadOD: 3.9000 In., Len: 0.2500 In. Location: 35.0000 In. From the front of Body tube 

CG: 0.1250 In. , Mass: 3.2890 Oz. Radius of gyration: 0.0248607 (m) , 2.48607 (cm) 

Moment of inertia: 5.76284e-05 (kgm^2) , 576.284 (gcm^2) 

Whirly Birds - Custom, Material: 

CG: 0.0000 In. , Mass: 32.0000 Oz. Radius of gyration: 0 (m) , 0 (cm) 

Moment of inertia: 0 (kgm^2) , 0 (gcm^2) 

Altimeter with batteries G-Wiz - - , Material: Custom 

CG: 0.0000 In. , Mass: 2.4692 Oz. Radius of gyration: 0 (m) , 0 (cm) 

Moment of inertia: 0 (kgm^2) , 0 (gcm^2) 

ExtraWeight G-Wiz - - , Material: Custom 

CG: 0.0000 In. , Mass: 64.0000 Oz. Radius of gyration: 0 (m) , 0 (cm) 

Moment of inertia: 0 (kgm^2) , 0 (gcm^2) 

Body tube Performance Rocketry - - , Material: Fiberglass 

OD: 4.0000 In. , ID: 3.8750 In. , Len: 48.0000 In. 

CG: 24.0000 In. , Mass: 36.7555 Oz. Radius of gyration: 0.354123 (m) , 35.4123 (cm) 

Moment of inertia: 0.13067 (kgm^2) , 1.3067e+06 (gcm^2) 

Fin set Fins by Eric Haberman - - , Material: G10 (PML 0.125) 

CG: 5.0000 In. , Mass: 48.0001 Oz. Radius of gyration: 0.0891277 (m) , 8.91277 (cm) 

Moment of inertia: 0.0108097 (kgm^2) , 108097 (gcm^2) 

Parachute b2 Rocketry - SkyAngle - CERT-3 Drogue, Material: 1.9 oz. Ripstop Nylon (SkyAngle) 

1 parachute, Shape: Round Dia: 21.8000 In., Spill hole: 0.0000 In. 

CG: 0.0000 In. , Mass: 6.0000 Oz. Radius of gyration: 0.0331618 (m) , 3.31618 (cm) 

Moment of inertia: 0.000187057 (kgm^2) , 1870.57 (gcm^2) 

Rear Electronics Bay Bulkhead Performance Rocketry - BH-3.90 - 3.90 in. Bulkhead, Material: G10 fiberglass 

BulkheadOD: 3.9000 In., Len: 0.2500 In. Location: 4.3750 In. From the front of Body tube 

CG: 0.1250 In. , Mass: 3.2890 Oz. Radius of gyration: 0.0248607 (m) , 2.48607 (cm) 

Moment of inertia: 5.76284e-05 (kgm^2) , 576.284 (gcm^2) 

Launch lug Giant Leap - RG - ACME Rail Guide, Material: 1 in. tubular nylon 

OD: 0.5000 In., ID: 0.4000 In., Len: 1.5000 In., Loc: 38.0000 In. 

CG: 0.7500 In. , Mass: 0.0000 Oz. Radius of gyration: 0.0117392 (m) , 1.17392 (cm) 

Moment of inertia: 1.06899e-11 (kgm^2) , 0.000106899 (gcm^2) 

Launch lug Giant Leap - RG - ACME Rail Guide, Material: Polycarbonate 

OD: 0.5000 In., ID: 0.4000 In., Len: 1.5000 In., Loc: 11.0000 In. 

CG: 0.7500 In. , Mass: 0.0735 Oz. Radius of gyration: 0.0117392 (m) , 1.17392 (cm) 

Moment of inertia: 2.8728e-07 (kgm^2) , 2.8728 (gcm^2) 

LCX Altimeter with batteries G-Wiz - - , Material: Custom 

CG: 0.0000 In. , Mass: 2.4692 Oz. Radius of gyration: 0 (m) , 0 (cm) 

Moment of inertia: 0 (kgm^2) , 0 (gcm^2)

Thrust Curve shown in sky blue on graph
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The simulated Center of Pressure and Center of Gravity are shown on the RockSim diagram below with an estimated margin of stability of 4.40 calibers.

The following subsystems must be examined to ensure successful flight: Aerotech K1999 motor; G-Wiz dual deployment altimeter; black powder ejection charge system; drogue parachute; main parachute; whirly birds; data ball and internal electronic components; shock cords; Kevlar reinforcing cords; and attaching hardware.

G-Wiz dual deployment altimeter subsystem data:

[image: image4.wmf]
Specifications: 

    * 3 Outputs:

· Pyro output 1 - Jumper select between Launch detect (for clusters) and Burnout detect (for staging)

· Pyro output 2 - Fires at Apogee detect.  Inertial Apogee is standard, and used by default. Apogee detection based on Accelerometer data is not subject to problems with Mach transition.  Apogee detection based on Barometric data works better in cases like strap-on boosters, where tumbling may occur.

· Pyro output 3 - Can be set to fire a number of seconds after inertial apogee (ARLISS mode).

· Fires at a configurable low altitude, defaults to 800’. Can be configured in range of 10 to 2550 feet or meters in 10 (foot or meter) increments.

· All Ouputs have optional timer with 1/8 sec resolution.

· Can handle up to 4 stages.

· If a timer is used on a stage output, and Apogee is detected before the timer ends, the output will be inhibited as a safety feature.

· Status Beeper shows readiness at launch, and maximum altitude upon landing, Pyro Battery level and continuity of each output.

· Altitude is Barometric based.

· Barometric sensor accurate to over 70,000’

· Metric or English Altitude readout and specification.

· Analog to Digital converter reads accelerometer and barometric sensors to 10 bit precision.

· High performance RISC processor uses proprietary techniques to calculate altitude properly. It does not rely on linear simplifications, but follows atmospheric pressure to altitude models very closely.

· High current FET driven pyro outputs are capable of delivering up to 4 amps for a full second, on the cluster / stage output, and 5 amps one the other 2 outputs.

· Available in 50g (Standard), 100g, 200g versions available.

· Uses 2 batteries to ensure that the battery driving the pyro output does not interfere with the computer.

· Low current jumper provided allowing one-battery use.

· Positive retention header is standard.

· Configured by default to work like the LCD.  Optional USB or Serial card required to configure options. Flight View used to configure.
· Unit dimensions: 3.9” x 0.7”
The thrust curve data for the Aerotech K780R has not been found online.  The team will continue to research this data and include it with the CDR if possible.

Failure analyses for the components of the data ball are unavailable, as these parts must be ordered after receiving first payment of the SLI grant.  Based on the components ordered for the data ball, the manufacture will provide tolerance values for the sensors.

The Kevlar shock cord has a tensile strength rating of 7,100 pounds with a melt resistance up to 800 degrees Fahrenheit.  The steel cabling has a 10,000 pound tensile strength.

Both the drogue and main parachutes were produced by Sky-Angle, maker of the CERT-3 parachutes.  The drogue has a rated load capacity of 1.0 – 2.2 lbs to slow the descent of Dorothy II.  The main parachute is a large CERT-3 designed to safely achieve a 17 – 25 foot per second descent rate of a 16.2 – 35.0 pound rocket.  The surface area is 57.0 square feet with a coefficient of drag of 1.26 and suspension length of 80 inches.  This parachute adds 34.0 ounces to the rocket design.

The design is consisting from nose to tail of: Nose Cone, Main Parachute, Whirly Bird Canister with Whirly Birds and Data Ball (deployment A), Shock Cord, Deployment charge, Bulkhead, Coupler, Drogue Parachute, Chalk Dust (Deployment B), Shock Cord, Ejection Charge, Bulk Head, Air Pressurization Chamber with Altimeters, Steel Retention Cable, Engine Bay, Engine, Engine Stops, all which is incased in a four inch fiberglass airframe, with three quadrilateral fins. 

The subsystems required for a successful mission is the drogue parachute, payloads, ejection charges, main parachute, altimeter, engine, engine retainer, airframe, and fins. Each subsystem must perform effectively so that proper deployment of the Whirly Birds and data pod occurs.  The engine must stay in place and burning effectively to achieve the desired altitude, and the parachutes deploying as expected to slow the rocked down enough for a safe recovery. To verify that all subsystems work in unison and effectively, each system will be bench tested under controlled conditions with the exception of the Aerotech K780R motor.  The entire system will be tested in February with a complete launch of Dorothy II.

The risks and plans for reducing risks through analysis and/or testing of each subsystem will be as follows; ejection charges - bench test, parachute – analyze air resistance versus weigh and scale model test, Whirly Bird Canister – test and analyze, engine – analyze and possibly test if budget and sufficient location is available. Each subsystem will be tested and inspected before launch, after shipping, before shipping, and during the design phase.

The rocket design will work effectively, our local TRIPOLI members helped our team to finalize our design, and eliminate all miscalculations. The design is complete and ready for construction to begin.

Other risk factors impacting the project could include holiday breaks around Thanksgiving and Christmas.  Team members that are available to work on the project during these breaks will meet at the residence of Mr. Gilbert to continue the assembly process and test systems.  In order to protect all members of the organization, a safe distance will be maintained from the testing area.  At the current time, the construction budget is within the expectations outlined in the proposal.  

Either Mr. Eric Haberman or Mr. Joe Pscolka at their respective place of business will conduct fiberglass manufacturing.  Sufficient safety systems are already in place including ventilation and First Aid stations.  Component testing will be conducted at Mr. Gilbert’s home, outdoors with a water supply for flash fires if needed and ABC Extinguishers on hand.  

Dorothy II has been tested in ¼ scale and full scale for flight characteristics.  In both cases, little to no yaw was noticed even in moderate wind conditions.  Continued development of the ejection charge system must be finalized to ensure safe recovery however.  The Cougar Rocketry Team believes that Dorothy has a high level of maturity even if she was only 15 years of age in the movie.

[image: image5.jpg]Length 124.0000 In., Diameter: 40000 In., Span diameter: 15.0000 In
Mass 381 1682 Oz, Selected stage mass 3011682 Oz

CG 515868 In. CP99.1899 In. Margin: 440 Overstable

Engines: [K780R-Nane, ]





Recovery Subsystem

This subsystem is still under upgraded development.  During the 2007 SLI launch of Dorothy I, the ejection charges all fired, however, the payload encapsulating the Whirly Birds seemed to absorb the ejection pressure.  The result was that the shear pins did not break and separation of the airframe did not occur until Dorothy impacted the asphalt roadway on Redstone Arsenal.  Preliminary designs to be tested include a double bulkplate design wherein the ejection charges are not placed in the payload section.  This enclosure would include a short shock cord, which would withdraw the secondary bulkplate thus releasing the payload.  A drawing of this design is forthcoming.

Payload Integration

Payload must be placed in the airframe securely as to avoid shifting during flight.  Any movement could possibly damage the payload or disturb other sensitive electronics such as the altimeters and the subsequent ejection charges.  If the payload is too rigidly secured however, then proper ejection my not take place.  Repeated packing and testing of proper placement must be performed in order to verify proper system function.

Launch Operations Procedures

Dorothy II will require the use of a large rail capable of supporting the large style launch buttons.  The minimum length for the rail should be 10 feet if possible.  An electronic launch system capable of delivering high current at a voltage of 12 – 14 volts is recommended.

Payload Preparation and Assembly

Assembly Step

Assembly Personnel

Assembly Verification 


Unpack 100 paintballs from the storage container 
Ashley Wiley

Stephanie Abbott


Amy Bickerstaff



Cut streamer material into six foot lengths

Two separate colors for each payload


Ashley Wiley

Stephanie Abbott


Amy Bickerstaff



Paintball placed in center of streamer, folded over and taped in place


Ashley Wiley

Stephanie Abbott


Amy Bickerstaff



Roll streamer material for compact fit into payload pouch


Stephanie Abbott

Amy Bickerstaff


Ashley Wiley



Place whirly birds into payload pouch in an organized fashion


Stephanie Abbott

Amy Bickerstaff


Ashley Wiley



Fold payload pouch for insertion into the launch vehicle


Ashley Wiley

Stephanie Abbott


Earnest Walters

Josh Sarosinski



Launch Vehicle Preparation and Assembly
Assembly Step

Assembly Personnel

Assembly Verification 


Assemble Animal Motor Works K780


Earnest Walters


Joe Pscolka



Install K780 into launch vehicle airframe


Earnest Walters


Joe Pscolka



Secure K780 using latching system


Earnest Walters


Josh Sarosinski

Donald L. Gilbert, Jr.



Verify battery levels with voltmeter


Josh Sarosinski


Donald L. Gilbert, Jr.



Check that all wiring is secure and undamaged


Josh Sarosinski


Earnest Walters

Stephanie Abbott



Verify the systems are UNARMED


Josh Sarosinski


Earnest Walters

Stephanie Abbott



Assemble ejection charge packets
( High Risk – Use Extreme Caution )


Earnest Walters


Josh Sarosinski

Stephanie Abbott



Place ejection charges into launch vehicle


Earnest Walters


Josh Sarosinski



Run wiring through launch vehicle to electronics bay


Josh Sarosinski

Ashley Wiley


Earnest Walters

Stephanie Abbott



Verify the ejection systems are UNARMED


Josh Sarosinski

Ashley Wiley


Earnest Walters

Stephanie Abbott



Connect ejection charge wiring to altimeter ejection charge connections


Josh Sarosinski

Ashley Wiley


Earnest Walters

Stephanie Abbott



Insert batteries into holders of the electronics bay


Josh Sarosinski

Ashley Wiley


Earnest Walters



Verify all connections


Josh Sarosinski

Ashley Wiley


Earnest Walters

Stephanie Abbott



Signal the “ALL CLEAR”


Josh Sarosinski

Ashley Wiley


Range Safety Officer



Arm ejection systems to verify continuity of systems via beeps from altimeter


Earnest Walters


Donald L. Gilbert, Jr.

Stephanie Abbott



DISARM ejection systems


Josh Sarosinski

Ashley Wiley


Earnest Walters



Verify all connections before inserting payload pouches


Josh Sarosinski

Ashley Wiley


Earnest Walters

Donald L. Gilbert, Jr.



Insert payload into airframe
Amy Bickerstaff

Ashley Wiley
Earnest Walters

Stephanie Abbott



Join airframe tubes to coupler
Earnest Walters

Josh Sarosinski
Stephanie Abbott



Transport launch vehicle to launch pad
Earnest Walters

Josh Sarosinski
Stephanie Abbott

Donald L. Gilbert, Jr.

Secure launch vehicle to launch rail
Earnest Walters

Joe Pscolka
Amy Bickerstaff

Ashley Wiley

Insert igniter into K780 motor
Range Safety Officer
Launch Safety Officer

Safety and Environment ( Launch Vehicle )

Stephanie Abbott is the Safety Officer for the Yough Cougar Rocketry Team.

Failure of the following launch vehicle items must be addressed to ensure safe flight and recovery of Dorothy II

Fins: In the event that a rocket fin would fall off, then the rocket could possibly fly uncontrollably in any direction.  To prevent such an event, ensure that the fins are properly epoxied into the airframe and that the fin material is of appropriate strength to withstand the forces encountered. 

Motor and Parachute- In the event that the motor doesn’t fire properly,

1. If the motor does not have enough thrust then the rocket might not reach its potential apogee.

1a. Rocket could tip over and come down uncontrollably and hit the ground with immense speed and flutter around the ground

1b. If the motor does not give enough thrust, the parachute deployment could alter.

2. If the parachute deployment is altered by motor malfunction, the parachute may not deploy; therefore, resulting in the rocket to fall uncontrollably. 

Personal Hazards and Avoidance Procedures

Fiberglass in the eyes: wear safety goggles

Sawdust in the eyes: wear safety goggles

Cuts from fiberglass or sharp instruments: wear safety gloves and body protectors to cover and protect any area where skin shows

Headaches from fumes of paint: wear a breathing mask to cover the mouth and face to prevent inhalation of fumes, and to also paint in well ventilated area, such as a paint booth


Refer to MSDS sheets from the manufacture for special instructions

Tripping over wires: tape wires down to the ground, and if falling does occur, check for cuts and bruises to be bandaged if necessary. Sanitize all the affected areas with materials from First Aid Kit.

Other First Aid: Located first aid kit in a location convenient to all personnel in the working environment in case injury occurs

Additional personal hazards that can occur include, 

Before the rocket launches

0.) Failure to arm the ejection charge systems

1.) Accidental launch before spectators are at a safe distance

2.) Personnel could drop or damage rocket causing system failures

To prevent such things from happening 

1.) Have more than one person overlooking preparation of launching

2.) Make sure that everyone is in the safety zone before launch of the rocket

3.) All personnel need to be aware of the surroundings

4.) Store rocket in a secure location

During the rocket launch

     1.) Personnel could lose visual contact with the launch vehicle

     2.) Rocket could have a malfunction resulting in shrapnel hitting someone 

To prevent such things from happening

1.) Have more than one person watching the rocket and pin-pointing a location for landing

2.) Watch the rocket at all times and if debris or shrapnel flies, get undercover 

3.) Keep and eye on where any debris and shrapnel land in order to recover and pick up to prevent environmental harm

Environmental Concerns

If the rocket catches on fire then 

1.) Wild-fire can occur if grass is dry enough

2.) Scorching of area around rocket can occur if grass is a little wet

3.) Items that fall off the rocket and are not recovered due to loss of visual tracking or paying attention could possibly be digested by animals causing illness

Things to do to prevent such things from happening

Have as many of the materials used in the construction of Dorothy II be made of biodegradable substances and designate personnel to monitor any pieces that detach from the airframe. 

Payload Criteria

Selection, Design, and Verification of Payload Experiment

Review of the design at system level includes the following components.

Fins – Designed to maintain the rockets stability in order to prevent the payload from shifting during flight.

Motor mount and the motor retainer – Designed to keep the motor firmly attached to the airframe in order to limit vibrations, which could cause payload damage.

Altimeter – Designed to release the ejection charges at pre-determined altitudes in order for the payload to properly eject and perform the intended tasks.

Parachutes – The drogue parachute is designed to slow the rocket down after achieving maximum altitude thus beginning the main portion of recovery. The main parachute is designed to slow the rocket during the final phase of descent for a safe recovery and reuse.  During this ejection, the scientific payload is also deployed.

Payload – The whirly birds and data ball “Toto” are to traverse the sky gathering vital data about the wind conditions and atmospheric changes.

Ejection charge – Made to deploy the payload and the parachutes to initiate the recovery system and payload.

Nose Cone – Designed to assist in rocket stability due to its aerodynamic structure. Also encloses the section, which holds and keeps the parachute and the scientific payload in place.

Air frame – Retains the payload sections and all internal components from accidentally being deployed, damaged, or lost during flight. 

The payload subsystems required to accomplish the payload objectives and mission are as follows.

Air frame – Retains the payload sections and all internal components from accidentally being deployed, damaged, or lost during flight. 

Parachutes – The drogue parachute is designed to slow the rocket down after achieving maximum altitude thus beginning the main portion of recovery. The main parachute is designed to slow the rocket during the final phase of descent for a safe recovery and reuse.  During this ejection, the scientific payload is also deployed.

Payload – The whirly birds and data ball “Toto” are to traverse the sky gathering vital data about the wind conditions and atmospheric changes.

Ejection charge – Made to deploy the payload and the parachutes to initiate the recovery system and payload.

Nose Cone – Designed to assist in rocket stability due to its aerodynamic structure. Also encloses the section, which holds and keeps the parachute and the scientific payload in place.

Performance characteristics for the payload system and subsystems are that the whirly-birds, which when released after the ejection charge will helicopter to the ground in order to make a safe recovery.   Testing of the whirly birds has entailed dropping them from the football stadium bleachers to time their descent rate to determine the amount of time required for a deployment of 800 feet above ground level.  The ¼ scale and 66% scale rockets will also release whirly birds for continued testing and verification of this descent rate.  The data ball, known as Toto has not undergone any testing since it has not yet been constructed or parts ordered. The G-Wiz LC Deluxe altimeter is designed to discharge the drogue parachute upon apogee and fire the main charges for parachute deployment of the Cert-3 main parachute at 800 ( 80 feet above ground level.  Testing of this device will be conducted in the 66% scale rocket as the ¼ scale airframe is not of sufficient size to properly hold the altimeter.

Verification of the systems will be conducted whenever the new electronics bay for Dorothy II has been constructed.  Toto’s systems have yet to be developed and will be tested based on the manufactures recommendations once established. All systems will be tested when Dorothy II is launched in February 2008 if construction is complete.

The Cougar Rocketry Team plans to use the following timeline for implementation of the mission goals for Project Dorothy.

September 2007;

· 20th – Have the proposal completed in rough draft form

· 24th – Have the proposal in completed form

· 27th – Mail proposal, no later than, September 29th
· 29th – Send e-mail as backup copy

All September Mission Goals Complete

October 2007:

· 1st     – NASA SLI Proposal received at Marshall Space Flight Center, Huntsville, AL 35812

· 22nd – Await notification of selection

· 22nd – Submit Payment Information Forms

· 23rd – Arrange SLI Team Teleconference/ Video Teleconference

· 25th – Contact News agencies for coverage on the acceptance into the SLI program

· 26th – No School, Teacher in-service day

· 29th – Begin writing the Preliminary Design Review (PDR)

· 30th – Reconstruct the quarter scale rocket

· 30th – Update Website with current information and team data

· 30th – NASA media announces new 2007 – 2008 SLI Teams

· 31st – Halloween

All October Mission Goals Complete

November 2007

· 5th   – Web Presence Established (complete)

· 7th   – Launch of ¼ scale rocket (delayed due to poor weather conditions)

· 12th – No School, Teacher in-service day (complete)

· 13th – Launch of whirly birds to monitor flight characteristics (complete)

· 16th – Have PDR rough draft completed (complete)

· 22nd – Thanksgiving Day

· 23rd – No School, Holiday Break

· 26th – No School, First Day of Deer Season

· 28th – Have PDR final copy completed

· 28th – Submit PDR to Julie Clift and post on Website

December 2007:

· 3rd    – Begin construction of full scale launch vehicle – Dorothy II

· 21st – Construction of Dorothy II complete in unpainted form

· 21st – Last Day of Classes before Christmas Break

· 25th – Christmas Day

· 27th – Team meeting to begin paint preparation

· 31st – New Year’s Eve

January 2008:

· 1st    – New Year’s Day

· 2nd  – Classes resume

· 11th – Begin to finalize the Critical Design Review (CDR) and PowerPoint Slides

· 18th – Have CDR Presentation Slides and CDR report completed

· 21st – No School, Teacher in-service day

· 22nd – Critical Design Review submitted to Julie Clift and posted on Website

· 28th – Critical Design Review Video Teleconference

· 28th – Submit Second Invoice

February 2008:

· 4th   – Begin the Flight Readiness Review (FRR) Report

· 14th – Valentine’s Day

· 18th – No School, teacher in-service day

· 19th – Rough draft of FRR complete

· 20th – Being the PowerPoint slides for the FRR

· 23rd – Possible test flight of Dorothy II at the Tripoli launch site

March 2008:

· 10th – No School, teacher in-service day

· 14th – Have the FRR in completed form, both report and PowerPoint

· 17th – St. Patrick’s Day

· 20th – No School, Easter Break begins

· 23rd – Easter Day

· 24th – Flight Readiness Review submitted to Julie Clift and posted on Website

· 25th – Last day of Easter Break

· 31st – Flight Readiness Review Video Teleconference

· 31st – Submit the Flight Readiness Review invoice 

April 2008:

· 2nd  – Paint completed on Dorothy II

· 7th   – Finalized test firings of ejection charge systems

· 15th – Begin the shipping procedures for the full scale rocket 

· 21st – Dorothy II arrives in Huntsville via FedEX ground

· 23rd – Team travels to Huntsville, AL

· 24th – Rocket Fair

· 25th – Yough High School Prom

· 26th – Launch Day

· 27th – Travel back to Pennsylvania

May 2008:

· 5th   – Post – Launch Assessment Review (PLAR) in rough form

· 17th – Team America Rocketry Challenge

· 20th – No School, Snow makeup day

· 23rd – Post – Launch Assessment Review (PLAR) due

· 23rd – Submit final invoice for 2007 – 2008 SLI program

· 26th – Memorial Day, No School

According to the user manual for the G-Wiz LC Deluxe 800 altimeter, the following precision of the instrument is possible.

Parameter
LC Deluxe 800

Maximum Acceleration
( 50 g

Maximum Barometric Altitude
35K feet MSL

# of Pyro Channels
3

Maximum Continuous Current per Pyro Channel
8 Amps

Numbers of Batteries Required
1 or 2 ( using 2 )

Recommended Battery
Duracell MN1604 9VDC Transistor Battery

Maximum Voltage Applied to Flight Computer


Terminal Block pins 7 and 8
15 VDC

Computer Current Consumption
16 mA typical

Maximum Pyro Channel Voltage
60 VDC

Pyro Channel Test Current


( 9 VDC battery )
3.5 mA

Pyro Channel Firing Time
1.0 second

Pyro Channel Functions
1. Stage / Cluster

2. Apogee Parachute

3. Low altitude parachute deployment

Low Altitude Pyro Channel activation
800 feet AGL ( 80 feet

Altitude Readout
Flashing LED 

(status LED)

Barometric Altitude

Number of LED’s
1 status LED and 3 pyro continuity LED’s

Main battery life ( with separate pyro battery )
20 hours

Operating Temperature Range
0 – 70( C

Payload Concept Features and Definition

The whirly bird part of the scientific payload uses objects that are found in any consumer retail store. The whirly birds are made up of crepe paper and a paintball. Toto, the mechanical whirly bird, is composed of electronic sensors, electronic download devices, and computer hardware, which analyze data from the current weather conditions.  Such hardware and assembly is not available in a “off the shelf” environment and must be purchased and assembled by a knowledgeable person.

The whirly bird is itself a very unique item which attempts to imitate a common natural phenomena, the procreation of a maple tree.  Many Americans can identify with the fluttering of a maple tree seedpod from their own backyard.  Who in their right mind would consider placing a man made version of this natural occurrence?  To answer that, you need not look any further than the entangled mind of our team leader, Miss Amy Bickerstaff.  You will understand when you meet her!!!  The significance of placing the whirly birds and Toto in a secure pouch enables our team to study the variations of wind patterns and current weather conditions given on the day of flight. 

The suitable level for Amy Bickerstaff, Alicia Bowser, and Ashley Wiley are medium in the challenge level, because this is our third year in rocketry, and second year for a returning team in SLI. Josh Sarosinski and Stephanie Abbott are medium high in the challenge level, because they are second year rocketry members and only first year SLI members.

Science Value

The objective for the scientific payload is to determine if the predicted values for dispersement of the whirly birds based on surface level winds is accurate with the actual dispersement after ejection from the launch vehicle. 

The mission will be to recover and mark 70% of the pods for the splatter gram.  The payload deployed with the main parachute will release 100 whirlybird pods. The payload data will then be analyzed using statistical methods to compare the theoretical data before flight and the actual results.  During ejection of the drogue parachute, a large amount of colored chalk dust will be deployed from the parachute protector.  This is to simulate the tiny spores of a biochemical agent and its far-reaching locations from such a low level explosion.  No scientific data analysis will be done on this substance.  It is solely for demonstration purposes, as the dust cloud will travel a distance outside of the launch area.

Another payload item that the Cougar Rocketry Team plans to include in Dorothy II will be an electronic whirly bird to mimic the ones that were used in the movie “Twister.”  Obviously the movie made data pods seemed to gather a large amount of information very quickly.  The data pods that the team plans to construct will include a barometric pressure sensor, temperature sensor, hygrometer sensor, and possibly a UV sensor.  This is a new task for the team members as none of them have experience with electronic devices.  The data pod will fall by means of a parachute along with the other whirly birds at a descent rate similar to or the same as the whirly birds.  This way, data can be gathered from the displacement of the whirly birds and atmospheric data can be determined from the data pod. The mission success criteria for this payload is to recover all pods, download and view data from the electronic devices.  Information from the data pods could then be used for further missions to conduct comparative analysis.

The Reason for the Whirly Bird Development 

The original design of the whirly bird was to assist in the prediction of particle displacement of a biological substance or dust particles based on the surface level winds. Having knowledge of the ejection point in conjunction with the surface level winds, one should be able to determine the estimated landing point of particles by knowing their decent rate. Such development of this concept had been in place by governments around the world since World War I. 

A large part of the development for the spread of biological and chemical weapons depended on scientists to explore the most effective means of delivery for these deadly chemicals and spores. The use of intercontinental ballistic missiles was to be the main delivery system. Project Dorothy wishes to recreate this delivery system and mimic the spores using the Whirly Birds. 

Through the use of basic physics formulas, a prediction model will be formulated based on the weather conditions at the time of launch.  A weather station utilizing an anemometer will yield an accurate value for the surface level winds around the launch site.  By tracking the center of dispersion for the whirly birds via Global Position, the predicted and actual landing zones can be compared and contrasted.  By reverse engineering the data, a possible prediction of the average wind speed from ejection point to ground level can be determined.

Summary of the Scientific Payloads Mission

The need for data in the weather conditions is obvious after reading how the proliferation of biochemical or spore related contamination could occur.  Project Dorothy obviously has no intent on releasing harmful chemicals into the air; however, it does wish to provide a possible use in the battle against global terror by allowing governments to possibly design a similar rocket that can measure the needed data in the event of an attack.  The team is very much aware that any biochemical agent released would be of much smaller size than the whirly birds or data ball (Toto) that are used to demonstrate the findings of the experiment.  It is the goal of the Cougar Rocketry Team to show how even the slightest wind can easily disperse a semi-large object a great distance even when released from as low as 1000 feet.

Test and Measurement

Tests will be made by dropping both individual and groups of whirly birds from the bleachers at a height of 29 feet to get a short range prediction of the descent rates.  Releasing whirly birds from model rockets will conduct larger scale tests on calm wind condition days.  The altimeter on board will be used to determine the release point and multiple human timers will use stopwatches and visual methods to time the fall.  Once again, basic physics equations will determine the decent rate.  An average value will be determined from multiple launches.

Variables and Controls

Variables of the whirly birds include a possible mass difference, tail length, and entanglement upon ejection.  In order to control these conditions, a scale could be used to weigh each whirly bird upon completion of assembly.  The team does not believe that this is necessary as a possible small mass difference for an already low mass object could be significant.  The tail length however seems to be more important to the flight characteristics.  Therefore, trimming of tail lengths may be required once all 100 whirly birds are constructed.  This construction will take place before arrival on site, thus eliminating the time element for completion.  To minimize the entanglement factor, a light coating of baby powder and/or chalk will be applied to the packing materials during insertion into the airframe.

Relevance of expected data, accuracy / error analysis

Flight predictions for the whirly birds are based on the velocity of the winds at approximately 800 feet when the main parachute and payload will be deployed.  Any wind will cause the whirly bird to fly in a trajectory that is not totally vertical, therefore including a horizontal vector.  Establishing this vector using physics equations will allow for comparison to the surface level winds.  It is expected that the whirly birds will travel farther than the prediction based on the surface level wind speeds.  This hypothesis is based on real life occurrences experiences during the Team America Rocketry Challenge finals held in Manassas, Virginia.  The team noticed that the weather balloon station set up on site seemed to always indicate that the wind speed was progressively higher at each successive altitude marker.  To complete the mission, the team is attempting to derive a linear equation that can predict the wind speed at certain altitudes in order to conclude where biological spores could land if released from known altitudes.  Preliminary study was to release whirly birds at apogee and 800 feet.  Having two data gathering points would have allowed for better error analysis to improve the accuracy of the prediction equation.  However, having only one data set from the April, 2008 launch will limit the accuracy values.  Therefore, the Cougar Rocketry Team is going to attempt to compare the data with the April launch to the proposed test flight to be held in February or March of 2008. Low altitude tests with the 66% scale rocket will also be conducted in order to establish a baseline for ejections at 800 feet if the scale version is capable of attaining this altitude.

The data ball, Toto will collect atmospheric data at a proposed rate of one unit per second.  This data rate is established by the manufacture of the devices.  Currently, this data rate is believed to be too slow establish useful information, however, the team plans to keep this payload in place in order to learn more about electronic data gathering.

Preliminary Experiment Process Procedures

A series of events must occur in order to maximize the potential for success of the payload.  

· All Whirly Birds are to be the same size and approximate mass

· Whirly Birds must be free to release from the airframe without restriction

· Ejection charge must be of sufficient strength to eject entire payload

· Whirly Birds must not become entangled in recovery systems

· Whirly Birds must be physically located for GPS data acquisition

· 70% of the Whirly Birds must be located for reliable results

· Whirly Birds must not be damaged at any time during the flight or descent to Earth

· Data must exhibit a positive or negative mathematical correlation to formulate equation

· Electronic Data Ball “Toto” must sustain the excessive launch forces

· Parachutes must not be damaged upon ejection (burnt or torn)

· Toto must have the same descent rate as the Whirly Birds

· Toto must land in a location capable of retrieval

· Electronic data storage devices must operate correctly to retrieve vital data from flight

· Computer analysis of data should agree with the Whirly Bird data

· An attempt of transmitting real time data during flight is in process

Refer to the section entitled Payload Assembly and Preparation for details pertaining to the Preliminary Experiment Process Procedures.

Safety and Environment ( Payload )

Stephanie Abbott is the Safety Officer for the Yough Cougar Rocketry Team.

Failure of the following launch vehicle items must be addressed to ensure proper ejection and recovery of the payload incased in Dorothy II.

Fins: In the event that a rocket fin would fall off, then the rocket could possibly fly uncontrollably in any direction causing the payload to be damaged or inaccurately released at an altitude not suitable for data analysis.  To prevent such an event, ensure that the fins are properly epoxied into the airframe and that the fin material is of appropriate strength to withstand the forces encountered. 

Motor and Parachute- In the event that the motor doesn’t fire properly,

1.) If the motor does not have enough thrust then the rocket might not reach its potential apogee, thus causing the chalk demonstration to yield unsatisfactory results.

2.) Rocket could yaw excessively under low or partial thrust causing the payload to be damaged or be destroyed during a high-speed ground impact.

3.) If the parachute deployment is altered by motor malfunction, the parachute may not deploy; therefore resulting in the payload failing to deploy from the airframe. 

Personal Hazards and Avoidance Procedures

Cuts from sharp instruments, scissors: don’t run with scissors 

Burns from soldering iron: place soldering iron in holder when not in use

Poison risk from paintballs: do not ingest or apply pressure to paintball causing rupture

Static discharge cautions: properly ground oneself before handling electronic devices in data ball

Other First Aid: Located first aid kit in a location convenient to all personnel in the working environment in case injury occurs

Additional personal hazards that can occur include, 

Before the rocket launches

1.) Failure to arm the ejection charge systems resulting in payload not being deployed

2.) Accidental launch before spectators are at a safe distance causing payload to land in the spectator area

3.) Personnel could drop or damage rocket causing system failures 

To prevent such things from happening 

1.) Have more than one person overlooking preparation of launching and ejection systems

2.) Make sure that everyone is in the safety zone before launch of the rocket

3.) All personnel need to be aware of the surroundings to watch for falling payload items

4.) Store rocket in a secure location to prevent damage to the payload

During the rocket launch

     1.) Personnel could lose visual contact with the launch vehicle and payload

     2.) Rocket could have a malfunction resulting in payload impacting nearby equipment or personnel 

To prevent such things from happening

1.) Have more than one person watching the payload and pin-pointing a location for landing

2.) Watch the payload at all times and if payload approaches, seek cover 

3.) Monitor the location of all payload pieces in order to recover and pick up to prevent environmental harm

Environmental Concerns

If the payload is not recovered 

1.) Animals may attempt to ingest crepe paper or paintballs, therefore becoming sick 

2.) Battery from Toto could leak into the Earth and cause contamination of the nearby soil and/or groundwater supply

3.) Electronic boards in Toto could deteriorate if left in an outdoor environment for a prolonged time period, thus resulting in possible contamination of the nearby soil and/or groundwater supply

4.) Plastic encasement for Toto could separate and leave behind sharp plastic material capable of injuring an individual or animal if stepped upon

Things to do to prevent such things from happening

Have as many of the materials used in the construction of Dorothy II be made of biodegradable substances and designate personnel to monitor any pieces that detach from the airframe. 

IV).
Activity Plan

Budget Plan

Due to substantial changes in the budget for NASA, the Yough Cougar Rocketry Team has been asked to pay for the expenses incurred for the culminating activity for the NASA SLI 2008 to be held from April, 23 – 28, 2008.  The team anticipated the $1250 grant monies would be used to purchase the Quest Starhawk rocketry kits to be used in the outreach.  Currently, that money is being reserved to assist with the transportation costs and lodging for the team.

Below is the proposed budget as outlined in the original proposal.

Proposed Budget 

The proposed budget for “The Whirly Bird Experience” will be an ongoing and updated element of the project.  As the design evolves, new materials will need to be added and some removed.

Part Description
Manufacture or Supplier
Cost 

Nose Cone
Performance Rocketry
$ 30.00 each (2)

Body Tubes
Performance Rocketry
$ 18.00 per foot (16)

Tube Coupler
Performance Rocketry
$ 64.00

MadDog Dual Deploy Kit
Performance Rocketry
$ 159.00

Payload ( paintballs )
Wal-Mart
$ 30.00 per 1000

Parachute ( drogue )
SkyAngle Cert – 3 
$26.13

3/16” G10 Fins
Performance Rocketry
$30 per sheet

Parachute ( main 60” )
SkyAngle Cert – 3 
$ 132.05

Insta-Cure CA Glue
BSI Adhesives
$ 3.99 each (4)

Slow Set Epoxy
BSI Adhesives
$ 7.99 each (2)

Steamer Material
Wal-Mart
$ 1.99 per roll (3) 

Sandpaper Assortment
Wal-Mart
$ 6.99

Space Cad Software
Rocket Motion
$ 54.95

RockSIM Software
Apogee Components
$ 99.99

Altimeter Alt15K/WD
Perfectflite
$ 69.95

LCX Dual Event Alt.
G-Wiz
$ 99.95 (2)

Rail Guides
Giant Leap Rocketry
$ 3.29 / pair

JB Weld
Wal-Mart
$ 5.65

Krylon Paints
Wal-Mart
$ 5.97 per can (3)

PC-7 epoxy
Lowe’s
$7.97

Starhawk Rocket for Outreach
Quest Education
$95.00 per 25 rockets (8)

Motors for Outreach
Quest Education
$39.00 per 25 motors (8)




Estimated Total Cost of Launch Vehicle and Payload
$ 2365.69

The ¼ or ½ scale model will be built primarily with Estes products.  Some items are already available to the team with leftover parts from TARC.  Below is an estimate of costs for the scale model.

Part Description
Manufacture or Supplier
Cost 

Nose Cone BT-80
Estes
$ 7.99

BT – 80 Body Tubes
Estes
$ 13.79

BT – 80 tube couplers
Estes
$ 8.99

Parachutes
Top Flite Recovery LLC
$ 12.99

Insta-Cure CA Glue
BSI Adhesives
$ 3.99 each

Motor ( Aerotech F – 20 )
Red Arrow Hobbies
$ 25.95 each – need 3

Basswood Fin Material
Midwest ( Tower Hobbies ) 
$ 2.85 per sheet – need 3





Estimated Total Cost of Scale Launch Vehicle and Payload
$ 108.20

The total estimated cost of the materials for both launch vehicles is projected to be $ 2473.89.  This value would be under ideal circumstances.  Since we are constructing such a large-scale rocket and items may change, this budget is only an estimate. 

Funding Sources

Upon acceptance of the proposal, the Yough Rocketry Team will use the funds provided by NASA through the SLI grant as well as outside resources.  The owner of BSI Adhesives, maker of the Quik – Set and Slow – Cure epoxy has already provided products from the company inventory. Westinghouse has already provided a $2000 gift after the 2006 – 2007 NASA SLI was completed in hopes that the funds would be used to reconstruct Dorothy for the 2007 – 2008 SLI.  This was due to the fact that Mr. Eric Haberman, an employee of Westinghouse, fabricated the fiberglass for the original Dorothy.  Mr. Haberman’s name, as well as Westinghouse, was mentioned in several local newspapers, thus showing the commitment to education from the Westinghouse Corporation.  The YHS rocketry team will be applying for the Toyota Tapestry grant also.  However, this grant will not be selected until January of 2008.  Local businesses have allowed the team to place fundraising materials ( lollipops, candy bars, and trail mix snacks ) in their establishments to increase the funding availability.  These items provide an average of 90% profit on each item sold.  Individuals are also selling the fundraising items during school hours in room 100, the main office, and in the hallways.  Last year, these sales accounted for an income of approximately $1400, which supplemented the teams meals and souvenirs during the Huntsville trip.  Ashley Wiley’s mother, Donna Montecupo, also solicited funds from local businesses in excess of $300.  With the continued success of the Cougar Rocketry Team, more business establishments are becoming more willing to fund the team’s endeavors.  Some of these businesses have been increasing their donations each year as the Cougar Rocketry Team continues to grow.  State Representative Ted Harhai and Senator Bob Regola also plan to ask the Commonwealth of Pennsylvania for a grant designed specifically for rocketry based projects upon acceptance into the 2007 – 2008 SLI program.

A breakdown of additional expenses is provided below.

Item Required
Cost each
Total Cost
Paid / Unpaid

Airline Tickets
$ 270
$ 2,700
Unpaid – $ 400 Deposit sent

Lodging
$ 75 per room per night
$ 1,500
Unpaid

Meals
$ 30 per person per day
$ 1,800
Unpaid

Rental Van
$ 600 per week
$ 600
Unpaid






Total Cost

$ 6,600


At the time of the writing of this document, the computer sales have yielded a total income of $1525.  Approximately $2000 has been raised through candy sales thus far.  Other organizations have also been selling similar items, thus cutting into the sales volume once experienced by the teams sales.  The Pittsburgh Penguins have been contacted to donate a signed item for a raffle sometime in January.  If the item or items are donated, then the team hopes to earn approximately $2000 per item.  However, the Penguins do not notify organizations in advance if an item will be donated.

Timeline

The Cougar Rocketry Team plans to use the following timeline for implementation of the mission goals for Project Dorothy.

September 2007;

· 20th – Have the proposal completed in rough draft form

· 24th – Have the proposal in completed form

· 27th – Mail proposal, no later than, September 29th
· 29th – Send e-mail as backup copy

All September Mission Goals Complete

October 2007:

· 1st     – NASA SLI Proposal received at Marshall Space Flight Center, Huntsville, AL 35812

· 22nd – Await notification of selection

· 22nd – Submit Payment Information Forms

· 23rd – Arrange SLI Team Teleconference/ Video Teleconference

· 25th – Contact News agencies for coverage on the acceptance into the SLI program

· 26th – No School, Teacher in-service day

· 29th – Begin writing the Preliminary Design Review (PDR)

· 30th – Reconstruct the quarter scale rocket

· 30th – Update Website with current information and team data

· 30th – NASA media announces new 2007 – 2008 SLI Teams

· 31st – Halloween

All October Mission Goals Complete

November 2007

· 5th   – Web Presence Established (complete)

· 7th   – Launch of ¼ scale rocket (delayed due to poor weather conditions)

· 12th – No School, Teacher in-service day (complete)

· 13th – Launch of whirly birds to monitor flight characteristics (complete)

· 16th – Have PDR rough draft completed (complete)

· 22nd – Thanksgiving Day (we ate too much)

· 23rd – No School, Holiday Break (shopping was fun)

· 26th – No School, First Day of Deer Season (no animals were harmed by our team)

· 28th – Have PDR final copy completed

· 28th – Submit PDR to Julie Clift and post on Website

December 2007:

· 3rd    – Begin construction of full scale launch vehicle – Dorothy II

· 21st – Construction of Dorothy II complete in unpainted form

· 21st – Last Day of Classes before Christmas Break

· 25th – Christmas Day

· 27th – Team meeting to begin paint preparation

· 31st – New Year’s Eve

January 2008:

· 1st    – New Year’s Day

· 2nd  – Classes resume

· 11th – Begin to finalize the Critical Design Review (CDR) and PowerPoint Slides

· 18th – Have CDR Presentation Slides and CDR report completed

· 21st – No School, Teacher in-service day

· 22nd – Critical Design Review submitted to Julie Clift and posted on Website

· 28th – Critical Design Review Video Teleconference

· 28th – Submit Second Invoice

February 2008:

· 4th   – Begin the Flight Readiness Review (FRR) Report

· 14th – Valentine’s Day

· 18th – No School, teacher in-service day

· 19th – Rough draft of FRR complete

· 20th – Being the PowerPoint slides for the FRR

· 23rd – Possible test flight of Dorothy II at the Tripoli launch site

March 2008:

· 10th – No School, teacher in-service day

· 14th – Have the FRR in completed form, both report and PowerPoint

· 17th – St. Patrick’s Day

· 20th – No School, Easter Break begins

· 23rd – Easter Day

· 24th – Flight Readiness Review submitted to Julie Clift and posted on Website

· 25th – Last day of Easter Break

· 31st – Flight Readiness Review Video Teleconference

· 31st – Submit the Flight Readiness Review invoice 

April 2008:

· 2nd  – Paint completed on Dorothy II

· 7th   – Finalized test firings of ejection charge systems

· 15th – Begin the shipping procedures for the full scale rocket 

· 21st – Dorothy II arrives in Huntsville via FedEX ground

· 23rd – Team travels to Huntsville, AL

· 24th – Rocket Fair

· 25th – Yough High School Prom

· 26th – Launch Day

· 27th – Travel back to Pennsylvania

May 2008:

· 5th   – Post – Launch Assessment Review (PLAR) in rough form

· 17th – Team America Rocketry Challenge

· 20th – No School, Snow makeup day

· 23rd – Post – Launch Assessment Review (PLAR) due

· 23rd – Submit final invoice for 2007 – 2008 SLI program

· 26th – Memorial Day, No School

Outreach – Business Involvement and Public Exposure
The YHS Rocketry Team will solicit donations from local businesses in exchange for advertising on the SLI web site.  High power rocketry skills will be acquired from the Pittsburgh Space Command rocketry club and Pittsburgh TRIPOLI chapter.  At least one member of the YHS Team will attend launches in the local area when possible.  Supplies will be sourced from various Internet locations and / or local NAR members.  The local UPS and FedEX shipping warehouse will be contacted to inquire about low cost or free shipping of the ground support and launch vehicle as necessary. WPXI television has already featured the YHS Rocketry Team in an earlier segment for TARC and as time permits for additional follow-up, will continue to monitor the progress of the SLI objective.  KDKA television has also shown an interest in the NASA SLI program; however, breaking news events have prevented news crews from visiting the Yough School District when the students were available.  The Greensburg Tribune-Review ran a feature article about the Cougar Rocketry Team and their accomplishments in April of 2007.  This article provided the much needed exposure to the program.  Editors at the newspaper informed the team that continued coverage would be available.

Westinghouse Corporation’s Plasma Research Center located in Madison, Pennsylvania provided the Cougar Rocketry Team with a $2000 cash grant at the completion of the 2007 SLI after learning of the crash landing sustained by Dorothy.  Westinghouse has been an increasing presence in the community with regard to engineering projects, which are being completed in the Yough School District.  It was the intent of the Westinghouse Corporation to assist the team in successfully completing the mission first set forth by Dorothy I in 2007.  Mr. Eric Haberman, an employee of Westinghouse was vital in the construction role and fiberglass cutting for the original Dorothy.  His presence in the project was held in high regard within the Westinghouse community.

The team has also been refurbishing computers that were once used in the labs of the schools to provide a service to the community.  These used computers are being sold to students and parents who are unable to afford new computer systems.  Some benefits of these sales are that old computers are not being thrown into the trash and damaging the environment as well as spreading the Cougar Rocketry Team name for beneficially serving the Yough community.  All of the computers were donated to the team by the Yough School District, therefore allowing all proceeds to go directly to the cost of the Huntsville trip in April.

Outreach – Younger Student Involvement and Program Sustainment 
To broaden the scope of the rocketry student body, a group of approximately 75 students from the 6th grade class of the middle school of Yough school district will be taught the fundamentals of model rocketry.  Each student will construct a Quest Starhawk model rocket and test fly their vehicle at the conclusion of the seminar.  These students will be at the high school level in three more years, thus providing a large resource of high school students to join the rocketry team to participate in the Team America Rocketry Challenge and possibly SLI.  A copy of the rocketry lesson provided by the Marshall Space and Flight Center’s Educational division will be distributed to the teachers in the middle school to include in upcoming lesson planning.  A survey will be completed to gather feedback of the outreach program and to check for implementation at a later date.  This program is scheduled for late March providing the approval from the administration.  It is the goal of the YHS Rocketry Team to influence as many students as possible in the outreach that will soon be attending the high school in order to continue the proud tradition that has been established by the current team members, many of whom started to join the team in their freshman year.

A second outreach program will be held at the middle school’s science fair.  The reason for this outreach will be that many of the parents will be attending the event. More of the community will be made aware of the activities that the Cougar Rocketry Team is involved with and the team wishes to inspire the parents to influence their children to get involved into model rocketry.  The sport of model rocketry provides an excellent opportunity for parents to participate in an activity that is beneficial to their children.  Cooperative activities provide a bridge of communication and help to provide a bond that can lead to greater success in school and the family.  The team will set up a table at the science fair with information about rocketry and provide a demonstration if the weather permits.

Example of the rocket kit being built by the students for outreach
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Conclusion

The Yough Cougar Rocketry Team is very pleased to have been selected for the 2007 – 2008 Student Launch Initiative as a returning team.  Having completed the criteria during the 2006 – 2007 SLI, the group believes that they have achieved a higher level of understanding of the design process and implementation of a schedule plan.  The lessons learned last year after the disastrous fall of Dorothy has allowed the team to make modifications to the new design in order to possibly eliminate the failure of the recovery systems.  Even though Dorothy II is the same with regard to physical dimensions, the internal workings are totally new.  Dorothy II will even have a new look, sporting a new Wizard of Oz theme.  ( Shhhhhh… it’s a secret )  One of the benefits of the SLI program that the group is looking forward to is reacquainting with old friends from the previous year and meeting new ones this year.  Another goal the team wishes to achieve is to broaden the public eye as to the program and the accomplishments that are being completed within the Yough School District as the other sports overshadow the importance of the SLI program and sport rocketry.  From all of us, to all of you, thank you for another wonderful opportunity.










