Model Rocketry at Encampment

Rules:

· Each cadet will get to launch a rocket once and only once.

· If a launch attempt fails, a cadet gets one and only one retry for launch.  This rule is in place because of time and a limited number of spare igniters and/or engines available.

· Each cadet must be safety officer for at least one launch.

· Each cadet must meet all leadership and performance requirements, as outlined below

· One rocket will be made for an altitude competition.

· One rocket will be made for a payload competition.

· One rocket will be made for a spot landing competition.

· One rocket will be made for a parachute duration competition.

Assumptions:

· Flights will be split into “elements” of 4, 5, or 6 cadets, as evenly as possible, preferably by the element they are assigned for normal encampment operations

· There is one rocket kit per cadet

Equipment to be used:

· 1 Estes “Viking” rocket kit with A8-3 engine, igniter, and wadding, per cadet, with spares

· Construction supplies- Elmer’s glue, razors, sandpaper, paint

· Self-constructed launcher and igniters (2x4 with 1/8” metal doweling rods; 12 volt batteries), capable of launching 9 rockets simultaneously.

· 18 Self-constructed altimeters (using a protractor and triangulation)

· 18 Stopwatches (wristwatches OK for this function)

· Fire extinguisher available at launch pad (allow cadets to try to figure it out to bring this, but they don’t bring it anyway)

Responsibilities of Training Staff in this program, prior to the launch day:

· Provide equipment listed above

· Train the cadets in the construction of the rockets, and guide them through the construction through pre-planned lessons and activities for the scheduled rocketry time at encampment

· Encourage cadets to optimize their design for the 4 competitions (payload, altitude, parachute duration and spot landing), and help cadets obtain additional materials to this end

· Teach the cadets the Model Rocketry Safety Code

· Ensure all 4/5/6 cadets participate equally in the design/construction of all 4/5/6 rockets in their element

· Coordinate with encampment staff to procure launch site

· Ensure rocket launchers and igniters are built and function safely

· Verify cadets develop their launch plan per CAPR 50-20, while also being possible, given the launch facilities at the encampment

· Administer the oral rocketry quiz, required by LR 6.

Responsibilities of the cadets in flight (all cadets will be briefed on these items):

· Work as an element and flight to construct the rockets

· Modify the rocket design as they see fit (provided it is within the bounds of the safety code) to meet each of the 4 various design competitions (payload, altitude, parachute duration and spot landing)

· All 4/5/6 cadets participate equally in the design/construction of all 4/5/6 rockets in their element

· Make requests for additional materials or supplies early on in the project

· Every cadet participates in the design and construction of at least one rocket of each type (altitude, payload, parachute duration, spot landing).  

· Each cadet fills out one copy of the CAP Model Rocketry Launching Data Sheet for each launch they will participate in (i.e. the number of people in their element)

· Each cadet will have each copy of their data sheets checked by a training staff member immediately after each launch attempt

· If an element has only 5 cadets, that element will modify their launching plan appropriately

This table describes how we will implement the CAPR 50-20 requirements:

	CAPR 50-20 Requirement
	Implementation at encampment:

	7. Model Rocketry Program Requirements:

a. Performance Requirements (PR). Cadets participating in the model rocketry program must satisfy the following requirements:
	To meet the performance requirements, all cadets will participate in constructing rockets of each type. Elements of 5-6 cadets will construct 5-6 rockets, respectively, but at least one of each type to meet PR 1 through PR 4.

	(1) PR 1. Construct, launch, and evaluate at least one model rocket suitable for the altitude or scale altitude competition described in attachment 1.
	PR 1: Each element will design and construct a rocket suitable for the altitude competition.  They will launch all 4 rockets, changing roles between launches.

	(2) PR 2. Construct, launch, and evaluate at least one model rocket suitable for the scale, plastic scale, or payload competition described in attachment 1.
	PR 2: Each element will design and construct a rocket suitable for the payload competition.  Training staff will provide the standard payload. They will launch all 4 rockets, changing roles between launches.

	(3) PR 3. Construct, launch, and evaluate at least one model rocket suitable for the drag race, parachute duration, or boost/guide duration competition described in attachment 1.
	PR 3: Each element will design and construct a rocket suitable for the parachute duration competition. They will launch all 4 rockets, changing roles between launches.

	(4) PR 4. Construct, launch, and evaluate at least one model rocket suitable for the spot landing or research and development competition described in attachment 1.
	PR 4: Each element will design and construct a rocket suitable for the spot landing competition. They will launch all 4 rockets, changing roles between launches.

	(5) PR 5. Prepare a diagram of atypical model rocket launch site and flight area that complies with NAR regulations. This diagram may be as elaborate as desired, but it must include at least the following: (1) Launcher, (2) Model Rocket, (3) Igniter, and (4) Land Area Requirements.
	PR 5: All cadets will perform this step, but the flight as a whole will agree upon a final design which will be used.  Training staff will provide diagrams of the general area where we will conduct launches.  Cadets will be expected to fill in the spots for the rocketry event.

	(6) PR 6. Submit for evaluation a journal of all activities completed in the model rocketry program. The journal must indicate completion of the performance requirements listed above, and it must include a "CAP Model Rocket Launching Data Sheet" for each launching.
	PR 6:  Each cadet will log their participation in 4 separate launches, and the role they fill.  This paperwork is used as proof of completion of model rocketry requirements.


	CAPR 50-20 Requirement
	Implementation at encampment:

	b. Leadership Requirements (LR). Cadets in the model rocketry program must achieve proficiency and become successful in model rocketry activities and competition to an extent that clearly demonstrates to the satisfaction of the unit commander that they have attained excellence in model rocketry program techniques. The following leadership requirements must be satisfied.
	Cadets will demonstrate proficiency at model rocketry through several means, detailed below:



	(1) LR 1. Demonstrate a knowledge of the CAP model rocketry program and its concepts and techniques by

satisfactorily implementing, administering, supervising, and evaluating model rocketry activities.
	Each flight will design and organize the launch activities.  This includes laying out the launch site, setting up a rotation of duties and the order of launches for each rocket.

	(2) LR 2. Demonstrate a knowledge of the organization of CAP model rocketry program activities, including the

personnel required, the skills necessary, and the job responsibilities of cadets and senior members in individual, group, and competitive rocketry activities.
	Each flight will assign each flight member to a role in the launching activity, rotating after each launch.  

	(3) LR 3. Demonstrate a knowledge of the physical facilities required for all model rocketry operational activities, to include facilities for (1): storage, handling, launching, and recovering model rockets, (2) launching and safety precautions, and (3) spectator's protection.
	Each flight will be responsible for ensuring these items are met.  The Training staff will specifically check that adequate safety precautions are made.

	(4) LR 4. Demonstrate the leadership skills necessary to conduct an individual test, group test, and

NAR-sanctioned model rocketry competitive meet.
	This will be demonstrated by the organizational capacity of the flight in conducting their launches.

	(5) LR 5. Serve successfully in a minimum of three of the seven positions listed under paragraph 6b, one of which must be the position of safety officer.
	Each cadet within an element will hold 3 or 4 positions, changing their role for each launch.  Since each element will be launching one rocket at once.

	(6) LR 6. Pass an oral examination covering the topics of model rocketry techniques, procedures, operations, and safety precautions
	Training staff will provide this oral exam during the last model rocketry session, asking a standard set of questions.


Oral exam questions, covering model rocketry techniques, procedures, operations and safety precautions:

NEED ORAL EXAM QUESTIONS
Launch scheduling:

· The launch pad will have 9 launching rods.  Therefore, 3 flights will be participating at once. Each launch rod will hold the rocket from one of the three elements per flight, for a total of 9 elements (3 flights).

· The duties to be performed during the launch period are as follows:

· Igniter – the cadet who actually ignites the rocket.  There will be only one launcher per rocket, and a cadet may only perform this duty once.

· Safety officer – performs the duties of safety officer as outlined in CAPR 50-20, paragraph 6. b. (3), in concert with the other safety officers from other flights for that given launch.

· Spectator Control Officer / Range Guard – performs the duties of spectator control officer and range guard simultaneously as outlined in CAPR 50-20, paragraph 6. b. (3), in concert with the other spectator control officers / range guards from other flights for that given launch.

· Launch Supervisor – performs the duties of launch supervisor as outlined in CAPR 50-20, paragraph 6. b. (3), in concert with the other launch supervisors from other flights for that given launch. 

· Observers / trackers – Two cadets will be assigned to this duty for each element for each launch.  They are responsible for tracking the path of the rocket, taking measurements based on the competition, then reporting these data to the Training staff for recording.
· For the altitude and payload competitions: the azimuth and angle of elevation at the peak of the trajectory.  The average score will be used.
· For the parachute duration competition: the duration of the flight, using a stopwatch provided by the Training staff.  The average time will be used.
· Range Officer(s) – this person(s) must be a certified NAR Senior Member, preferably one of the Training Staff mentors.  They will perform this duty per the CAPR 50-20 paragraph 6. b. (3) instructions for every rocket launch at encampment.  Cadets cannot fill this position.
· Public Affairs – the encampment cadet PAO staff performs this duty.
Print out copies of the next page for cadets to use in assigning the duties at the launch site.  Below is an example of what they should produce (do not show this to the cadets):

	
	Cadet #1
	Cadet #2
	Cadet #3
	Cadet #4
	Cadet #5
	Cadet #6

	Launch #1 – altitude
	Igniter
	Observer
	Launch
	Safety
	Spectator
	Observer

	Launch #2 – payload
	Observer
	Igniter
	Observer
	Launch
	Safety
	Spectator

	Launch #3 – parachute duration
	Spectator
	Observer
	Igniter
	Observer
	Launch
	Safety

	Launch #4 – spot landing
	Safety
	Spectator
	Observer
	Igniter
	Observer
	Launch

	Launch #5 – element’s choice
	Launch
	Safety
	Spectator
	Observer
	Igniter
	Observer

	Launch #6 – element’s choice
	Observer
	Launch
	Safety
	Spectator
	Observer
	Igniter


	
Cadet’s Name
	
	
	
	
	
	
	Fill in  the names at the top of each column, and the duties that cadet performs in the squares below.

Each cadet must fill the following duties: 

· Launcher – the cadet who actually ignites the rocket.  There will be only one launcher per rocket, and a cadet may only perform this duty once.

· Safety / spectator officer – performs the duties of safety officer, range guard, launch supervisor and spectator control officer as outlined in CAPR 50-20, paragraph 6. b. (3), in concert with the other safety/spectator officers from other flights for that given launch.  The range guard, launch supervisor and spectator control duties may be broken up amongst the flights, although all must act as the safety officer for their element’s launch.

· Observers / trackers – They are responsible for tracking the path of the rocket, taking measurements based on the competition, then reporting these data to the Training staff for recording.
· For the altitude and payload competitions: the azimuth and angle of elevation at the peak of the trajectory 
· For the parachute duration competition: the duration of the flight, using a stopwatch provided by the Training staff.
Turn in this form to the Training Staff on the launch day.

	Cadet’s Name
	
	
	
	
	
	
	

	Cadet’s Name
	
	
	
	
	
	
	

	Cadet’s Name
	
	
	
	
	
	
	

	Cadet’s Name
	
	
	
	
	
	
	

	Cadet’s Name
	
	
	
	
	
	
	

	
	Launch #1 – Altitude competition rocket

Altitude measurement 1:________

Altitude measurement 2:________

Average: ___________
	Launch #2 – Payload competition rocket

Altitude measurement 1:________

Altitude measurement 2:________

Average: ___________
	Launch #3 – Parachute duration competition

Time measurement 1:________

Time measurement 2:________

Average: ___________
	Launch #4 – Spot landing competition.

Distance from spot (ft):________  
	 Launch #5 – Element’s choice. Record results here.
	 Launch #6 – Element’s choice. Record results here.
	


NYWG ENCAMPMENT ROCKETRY LAUNCH PLAN		Flight:______				    Element: 1  2  3 (circle one)








