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Topic: Rocketry – Project Flights Activity
For Technology Education at the Canajoharie Middle School by Dr. Greg “Tex” Pitonza

Mission Goal (Key Concepts/Objectives):
To safely launch and recover model rockets.

Participate in rocket flight control system.

Record flight telemetry – angle of trajectory, wind speed, apogee angle/altitude, flight duration, and recovery of rocket/engine
* Photo – Gene Kranz, Flight Director, Best known for his role in saving the crew of Apollo 13, and the statement “Failure is not an option.

Flight Controller Duties for “Go” or “NoGo” status check


“Bold” = Controller Duty, “Bold Italic” = hardware needed, * = Attire, Underlined = status check reply
Dr. Pitonza “Flight” (Flight Director) – director of overall flight operations *White Vest
_________ “CapCom” (Capsule Communicator) – notify office when class leaves and returns to building and use watch to announce flight time remaining   * Time to return to lab ____:____*White hat

________ and “O.D.” or “M.O.D.” (Mission Operations Directorate) – open and close locker, assist “Flight” and announce Go or NoGo *White hat
________ “Surgeon” (Flight Surgeon) – check and record pre-flight pulse and announce Go or NoGo *Scrub Shirt
________ “F.A.O.” (Flight Activities Officer) – announce next flight on roster for standby and get rocket for next flight *Megaphone
________ and “FiDO” or “F.D.O.” (Flight Dynamics Officer) – follow and broadcast flight path of rocket and announce Go or NoGo *Megaphone
________ “A.C.O.” (Assembly and Checkout Officer) – check and inspect rocket, then give rocket to “Booster” if checkout is “Go,” record rocket checkout and announce Go or NoGo (Go/No Go) on roster *Green Hat

________  “Booster” (Booster Systems Engineer) – count and manage engines in booster-block, install engines for each flight, give rocket to “GuidO” and announce engine size used (A, B) *Black glove
________ “GuidO” (Guidance Officer) – set up launch tower, place rockets on tower, adjust trajectory to land in recovery circle, and announce trajectory angle *Bulls-eye hat
________ and “T.J.” (Trajectory Officer) – record angle of trajectory (degrees) on roster and announce Go or NoGo *Bulls-eye hat
________ “EECOM” (Electrical, Environmental and Consumables Manager) – check electrical connections, set up launch control igniter for each flight, pick up used igniter wires and plugs, and announce Go or NoGo *Yellow hat
________ “WiSper” (Wind Speed Technician) – use anemometer to measure and announce wind speed *Blew hat   

________ and “WiSper Rec” (Wind Speed Recorder) – record wind speed (M.P.H.) on roster and announce Go or NoGo *Blew hat
________ “Altitude” (Altitude Technician) – use altitude finder and string line to measure apogee angle and altitude   *Communications from altitude station – thumbs up = Go, thumbs down = NoGo *Alpine Hat
________ and “Altitude Rec” (Altitude Recorder) – record apogee angle/altitude (degrees/meters) on roster and thumbs up = Go, thumbs down = NoGo *Alpine hat
________ “Prop” (Propulsion Engineer) – return used engines to “Booster” and announce Go or NoGo *Purple glove
________ and “Recovery” (Recovery Crew) – record rocket and engine recovery (Go/NoGo) on roster and announce Go or NoGo *Purple hat
________ “S.R.O.” (Safety Range Officer) – check around tower, air traffic and perimeter, check to see if everyone is alert and watching the launch, announce “go for launch” and hold countdown ANYTIME necessary *Orange vest
________ and “P.A.O” (Public Affairs Officer) – record any notable events or funnies and announce Go or NoGo *Press pass
________ “Timer” (Timer Technician) – Use timer to measure flight duration and announce Go or NoGo *Teal hat

________ and “Timer Rec” (Timer Recorder) – record the flight duration (seconds) on roster and  announce start of countdown *Teal hat
 “A.C.O.” Checklist - (Assembly and Checkout Officer) – check and inspect rocket

__ Fins 
placed correctly


__ 
 
securely attached

__ Launch lug 
placed correctly


__


vertical


__


securely attached


__ Shock cord mount 
below 1”


__



securely attached


__ Shock cord tied to nose cone


__ Streamer 
tied to shock cord


__ 


folded and rolled


__ Recovery paper (tissue) 1 pc.


__


below streamer


__ Engine mount in place


__

Not completely in tube


__

Not out more than 1”


__ Rocket safety code complete


__



 signed
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Launch Procedures 

Remove cap and key from ignitor and give to “Flight” (Flight Director)
Set up engine and electrical connections with “Flight” (Flight Director)

Check with controllers for “Go” or “NoGo” status

“Flight” (Flight Director) and “S.R.O.” (Safety) can hold count any time

Insert key and start countdown from “T-10”
At 0 depress (Hold down) launch control igniter button until lift off

Roster and Flight Telemetry
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“A.C.O.”
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Safety Review – NAR Model Rocketry Safety Code


Common Core Standards for Mathematics – 

p.36, grade 7. RP #1 Compute unit rates … (flight time & altitude)

p.36, grade 7. RP #2b Identify constant of proportionality … (trajectory angle & altitude)

p.38, grade 7. SP #8b Represent sample spaces … (telemetry table)

p.37, grade 7 .G #5 Use facts about supplementary, complementary, vertical, and adjacent angles … (apogee angle & altitude)

	The People Behind the Astronauts


	02.19.04 

	The crews of the International Space Station (ISS) and the Space Shuttle have inspired many people to pursue careers as astronauts. There's no disputing that these jobs are exciting, high profile positions that bring plenty of recognition. The astronauts will be the first to tell you that their jobs would be impossible without the thousands of support people that work hard to make astronauts' jobs easier.
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Mission Control
When people think of astronaut support, they often think of Mission Control (MC) at Johnson Space Center (JSC). That's the hub of control monitors that oversee crucial aspects of every space flight. MC workers only spend about 10 percent of their time controlling shuttle missions. Seventy-five percent of their time is spent planning and organizing missions, and 15 percent is devoted to their own training and education.

"Besides managers, Mission Control is divided into flight-control and ground-team workers," says William Foster, an MC ground controller. The ground team gathers data from the spacecraft and launch facilities and the flight control team then analyzes that data to make decisions on how best to proceed. "As a team, we generate procedures, which are rules and conditions for response. We have generic procedures that are in place for every launch and mission-specific procedures that are tailored for a very specific situation. Every flight brings new situations, and sometimes we find we need to modify procedures that are already in place. It's always changing."

In order to be prepared to help astronauts in any situation that could arise, MC workers go through simulations with the astronauts and the training team. During the simulations, where workers practice responses, an unexpected event might be thrown in to surprise everyone. This anomaly, called a simfault, requires fast thinking and logical responses. "A simfault could be a malfunctioning piece of equipment, or it could be a major disaster situation," says Foster. "The way the workers respond shows us how we need to prepare in case the real thing should ever happen."

If you ever see a scene from Mission Control, you may notice that each console is identified with an acronym that doesn't make much sense unless you know what it stands for. Each person represented there plays a crucial role in the success of a space mission. A list of what each MC acronym stands for is included later in this article.

Astronaut support doesn't stop with Mission Control. "There are thousands of people all around the country supporting the astronauts," says Foster. "Mission Control is the visible part, but it's less than 1 percent of the support team. We're just the tip of the iceberg."

The Payload Operations Center (POC), headquartered at Marshall Space Flight Center in Huntsville, Alabama, is the ongoing command post for the ISS. Research, experiments, and science projects pertaining to ISS are coordinated through the POC, which is sometimes referred to as the Mission Control of the Space Station. Because the ISS is an international operation and not operated solely by NASA, POC also serves as NASA's base of operations for the Space Station.

Thousands of less-visible support staff fill the offices of the nine NASA field offices across the United States. Many are classified as aerospace technology workers, and their work falls into various roles. These include pilots, mathematicians, engineers, technicians, designers, technical communicators, radio operators, teletypists, and quality control inspectors. There are also physical, life, and social scientists working at NASA. Many of these careers require a college degree with an emphasis on mathematics and science, but there are plenty of positions available to anyone with general knowledge and a desire to achieve.

"More and more kids are expressing an interest in careers that aren't just in the astronaut role," says Linda Conrad of NASA's Ames Education Office. She oversees NASA QUEST (http://quest.nasa.gov), a web site that connects students and teachers with NASA professionals for web chats and educational discussions. "While some positions require extensive training, there are others that can be attained with an Associates or Liberal Arts degree. You'd be amazed at the many careers that directly relate to the astronaut program."


MISSION CONTROL ACRONYMS AT A GLANCE
TITLE:
ACRONYM:
ROLE:
Flight Director
FD
Responsible for overall Shuttle mission and payload operations
Spacecraft Communicator
CAPCOMM
Communications link between flight control and astronauts. Acronym was created when spacecraft were referred to as "capsules."
Flight Dynamics Officer
FDO
Pronounced "fido"-plans maneuvers and monitors trajectory
Guidance Procedures Officer
GPO
Monitors onboard navigation and guidance computer software
Data Processing System (Engineer)
DPS
Monitors the data processing system of computers
Surgeon
S
A medical doctor on staff
Booster Engineer
Booster
Monitors the main engine, solid rocket booster and external tank from pre-launch to ascent phases of missions
Payload Deploy Retrieval System
PDRS
Monitors operation of the remote manipulator system
Propulsion Engineer
PROP
Monitors reaction control and orbital maneuvering propellants
Guidance, Navigation and Controls System Engineer
GNC
Monitors vehicle guidance and navigation systems
Electrical, Environmental, and Consumables Manager
EECOM
Responsible for passive and active thermal controls of the vehicle, cabin atmosphere, supply systems, and fire detection
Electrical Generation and Illumination Engineer
EGIL
Monitors electrical systems
Integrated Communications Officer
INCO
Monitors in-flight communications and instrumentation systems
Russian Interface Operator
RIO
Liaison between U.S. and Russian Control teams
Ground Controller
GC
Directs maintenance and operation activities
Flight Activities Officer
FAO
Plans crew activities
Payloads Officer
PAYLOAD
Coordinates activities involving the payload
Maintenance, Mechanical, Arm and Crew Systems
MMACA
Monitors the orbiter's structural and mechanical system
Public Affairs Officer
PAO
Provides commentary and mission information to the media and public
Mission Operations Directorate Manager
MOD
Link from the Flight Control Room to top NASA and JSC missions operations directorate management



