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1.0
Introduction

This version of the High Power Rocketry Competition Code is completely revised from previous editions.  Its purpose is to incorporate events that have been flown within the last several years, eliminate events in which no interest has been shown, and add events that have the potential to be flown in the next several years.

The emphasis in this competition code is on Level 1, “H” and “I” events, with a lesser number of Level 2, “J”, “K”, and “L” events.  Few Level “3” events are listed due to the expense of flying a Level 3 rocket and the scarcity of launch fields with an adequate FAA waiver to support Level 3 flights.

Maximum performance events are deemphasized in this competition code.  Rather, emphasis is placed on “mission” related events, flight performance predictive methods, active airframe controls, and greater airframe variety.  Missions may include specified durations, specified altitudes, or specified payloads.  Recovery types are being expanded to promote gliding and autorotating platforms.  The reason for this emphasis is to parallel, on a simpler scale, the “semi-professional” rocketry competitions of groups such as NASA’s Student Launch Initiative.  

This competition code will not establish any ranking of individuals based on performance other than the results of each event when flown.  Individual performances in each event will simply be scored in ranking order, e.g. first and second.  There are no quantitative awards; there is no point system.  There will be no comparative evaluations of the relative difficulty of each event; there are no “weighing” factors.  In the absence of quantitative comparisons there are no annualized performance evaluations; e.g. national champions.

2.0
Contest Officials
The contest officials shall be National Association of Rocketry Senior members.  The contest officials will be responsible for the following:

A)
Identifying specific competition events and any applicable performance targets, e.g. Set Altitude target altitude

B)
Publication of the waiver limit for the contest a minimum of 45 days in advance of the event

C)
Publication of the contest dates and events a minimum of 45 days in advance of the event

D)
Collecting applicable contest fees

E)
Providing forms for flight safety check-in inspection and flight performance recording

F)
Providing contest check-in inspections

G)
Providing post flight performance verification (e.g. recording altimeter data)

H)
Tabulating scores

A single contest official shall be deemed the Contest Director or "CD".  The CD has overall responsibility for all contest activities. The CD may delegate responsibilities to other contest officials.  

The CD will also designate a Range Safety Officer for the contest.  The Range Safety Officer has responsibility for all safety related aspects of the contest.

In the event of a rules interpretation question the CD shall decide the rules meeting.  The CD's decision is final. Safety-of-flight determinations remain solely with the Range Safety Officer.
3.0
Contestants
Contestants in these events shall be high power certified to the motor impulse level specified in the event.  If an event specifies a maximum motor impulse that encompasses multiple certification levels then the individual may only utilize motors up to the maximum impulse limit of his certification level.  

Individuals having high power certifications from other high power certification organizations recognized by the NAR, e.g. Tripoli Rocketry Association, are permitted to participate in events described in this code.  Participants in events described by this code are not required to be NAR members. 

3.1
Contestant Responsibilities

Contestants must be able to provide, at a launch official’s request, a valid flight simulation that shows their entry’s maximum altitude at 90% of the launch waiver ceiling or less. Contestants must fill out a contest entry form. Contestants cannot officiate, judge, or vote on their own entries. 

4.0
Safety
4.1
National Association of Rocketry High Power Rocket Safety Code
All high power rocketry competition shall be conducted in compliance with the latest edition of the National Association of Rocketry High Power Rocket Safety Code. 

This document identifies circumstances where high power rocket operations are more conservative than the safety code.  In cases where a more conservative limit is identified the more conservative limit shall rule.

4.2
Flights
Each entry must make a safe, stable flight as judged by the Range safety Officer or his deputies.  If the entry does not make a safe, stable flight, it will be disqualified.  The RSO may require the return of a model for a post flight safety inspection even for events that have no return requirement. The RSO’s decision regarding safety rulings is final.

4.2.1
There is no requirement that models have an active recovery system.  High drag, relatively lightweight airframes that have slow descent rates are permitted but may be subject to additional Range Safety Officer scrutiny.
4.3
Waivers
4.3.1
It is recommended, when selecting altitude events, that maximum expected altitudes not exceed two (2) times the minimum field dimension or 66% of the granted waiver altitude whichever is less.  Any contest announcement for a high power competition event shall state the launch site waiver altitude.

4.3.2
Any flight that exceeds the waiver altitude shall be disqualified.

4.4
"Sparky" Motors
Motors that utilize titanium sponge to produce a spark laden exhaust have special launch area clearance requirements and pose an additional fire hazard.  Contest officials, as part of the contest announcement, should determine if "sparky" motors will be permitted.

4.5
Arming and Safing
Electronics controlling energetics, e.g. black powder charges and rocket motor ignition, will not be armed until placed vertically on the launch pad.  Electronics will be disarmed is the airframe is removed from the launch pad.

5.0
Motors
Contestants must only use motors having certifications granted by the NAR based on its own testing or on reciprocal recognition of TRA and CAR testing.  The current NAR “Combined Certification List” will be the primary source of certification status.
6.0
Control Systems
6.1
Remote Control Systems

Remote control systems may not be used unless permitted in the event announcement.  Remote control systems include radio control or any modulated carrier uplink.  Global Positioning System (GPS) satellite data is not an external control system.  Radio control use will be consistent with Academy of Model Aeronautics (AMA) practices and Federal Communications Commission (FCC) regulations.

6.2
Internal Control Systems
All events allow the use of internal control systems.  Internal control systems may function based on time, GPS data, or the use of airframe environmental sensing (e.g. inertial acceleration, earth magnetic field, dynamic and/or static pressure).  Typical internal control systems include parachute release systems, staging timers, and recovery deployment electronics.

6.3
Active Stabilization Augmentation
The use of stabilization augmentation to allow permit relaxation of static stability requirements (typically center of gravity ahead of center of pressure by one body tube diameter) is permitted.  Airframes that use stabilization augmentation will be required to double the standoff distances listed in the high power safety code.

7.0
Timing

In all events for which a time-of-flight value must be scored, one or more timers with stopwatches shall be stationed in a timing area(s) adjacent to the range head and shall not leave the designated timing area(s) in order to keep the entry in sight. 

Meet officials will provide the same number of timers to all competitors. At their option, the competitor may provide additional official timers. Timer(s) may not use optical aids other than sunglasses and/or eyeglasses to correct to normal vision.

7.1
Timed Interval
All entries must be timed from the instant of first motion on the launcher until the entry or portion to be scored for time of flight touches the ground or is stopped by a ground-based object. If the entry drifts out of sight in the sky, each timer(s) must stop their watches individually when they lose sight of the entry.  If an entry drifts behind an object and is not clearly visible, the timer(s) must stop their watch(es). Sufficient time shall be given to enable the entry to reappear and the timer(s) to restart their watch(es).  Stopping and restarting of a stopwatch may occur as needed during the course of an entry’s flight. 

8.0
Altitude Measurement
8.1
Ground Based Tracking Instruments (e.g. theodilites)
Ground based tracking equipment will not be utilized for any high power altitude competitions.

8.2
Electronic Altimeters
Only commercially available altimeters approved by the NAR Contest Board and publicly announced as approved at least 30 days before any contest where they are used may be used in competition. These altimeters may not be altered or modified in any manner, including use of power sources that are outside the voltage range published by the altimeter manufacturer.  Approved altimeters are listed at:

http://www.nar.org/contest-flying/us-model-rocket-sporting-code/appendix/altimeters-approved-for-contest-use/

8.3
Altimeter Installation
The altimeter must be fully enclosed within the rocket body through apogee. Any attempt to deliberately produce excessively high altitude readings, by use of devices such as venturis is prohibited.

8.4
Altimeter Check-in
The flight ready entry with the altimeter removed must be presented to the official for inspection to verify it is an approved altimeter, appears unaltered, and is properly powered. The safety check officer may request the “owner’s manual” for the altimeter if any questions arise concerning its operation or post flight readout. The model of the altimeter will be noted on the competitor’s flight card.

8.5
Alternative Methods of Altitude Measurement
Alternative methods of altitude measurement will be considered if airframe performance will cause the approved altimeters to be inaccurate.  Conditions that have to be present to consider alternative methods of altitude measurement include transonic velocities (greater than 900 feet per second) and/or expected altitudes in excess of 15,000 feet.

9.0
Wireless Launch Controllers

Personal wireless launch controllers require review by the Range Safety Officer prior to use on the high power contest range.

10.0
Altitude Events
10.1
“H” Multiple Eggloft
“H” Multiple Eggloft comprises a single event open to rockets that carry anywhere from two to six large Grade A hens’ eggs as payload.  The contestants will pick the number of eggs in their entry.

10.1.1
Variances
The contest director, at his/her discretion, may stipulate minimum model dimensional characteristics that are intended to limit the maximum achievable altitude due to launch field restrictions.

10.1.2
Flights

Two official flights are permitted in this competition.  Official flights shall be declared prior to launch by completing a competition flight card.  There is no limit on the number of flights of the airframe at a rocketry event prior to declaring an official flight.

10.1.3
Recovery
The entry may not separate into two or more unattached components in this event.  Flights shall be recovered by a minimum of one parachute.

10.1.4
Installed Impulse 

The installed impulse shall be no less than 160.01 Newton-seconds and no greater than 320.00 Newton-seconds.  The entry shall contain one motor having a minimum impulse of 160.01 Newton-seconds.  Entries may be clustered.

10.1.5
Eggs
The Contest Director will provide all eggs (USDA Large hen's) for this event.  Eggs will be numbered and/or uniquely marked to indicate their source.  Egg identification will be recorded on the flight card at the time of issue.  Eggs will not be screened for weight or diameter for this event.

10.1.6
Returns
All entries shall be returned following their flight for egg inspection.  Egg enclosures shall not be opened until presented to a contest official for post flight inspection

10.1.7
Scoring
The number of eggs carried will determine an altitude factor, refer to Table 1.  The actual measured altitude will be multiplied by the altitude factor to determine the flight score.

A)
Flights with no damaged eggs will use the second column to determine the altitude factor.

B)
Flights with damaged eggs will use the third or fourth columns to determine the altitude factor.

The highest flight score for a qualified flight by a contestant will be considered for placing.  The highest flight score for a qualified flight shall be declared the event winner.

Table I. Altitude Factor

	Number of Eggs
	Altitude Factor

(all undamaged)
	Altitude Factor

(damaged eggs)
	Altitude Factor

(damaged eggs)

	2
	1
	0 

(any damaged eggs)
	

	3
	1.2
	0

(any damaged eggs)
	

	4
	1.5
	.5

(1 damaged egg)
	0

(>1 damaged egg)

	5
	2.1
	1

(1 damaged egg)
	0

(>1 damaged egg)

	6
	3
	1

(up to 2 damaged eggs)
	0

(>2 damaged eggs)


10.2
Water Loft Altitude Competition
10.2.1
Scope
Water loft altitude competition comprises one event with five impulse classes open.  The purpose of this event is to achieve the highest altitude while carrying a specified liquid water payload.  

This event is open to single staged models only.  Clustered motors are permitted.

This competition is divided into classes based on the permissible total impulse of the motor(s). The following classes of Water Loft Altitude Competition are established:

	Motor Class
	Total Impulse

(Newton-seconds)
	Water Payload Volume

	H
	160.01 to 320.00
	500 milli-liters

	I
	320.01 to 640.00
	500 milli-liters

	J
	640.01 to 1,280.00
	1000 milli-liters

	K
	1,280.01 to 2,560.00
	2000 milli-liters

	L
	2,560.01 to 5,120.00
	3000 milli-liters


10.2.2
Variances
The contest director, at his/her discretion, may stipulate minimum model dimensional characteristics that are intended to limit the maximum achievable altitude due to launch field restrictions.

The contest director, at his/her discretion, may stipulate a water volume payload twice the established volume to limit the maximum achievable altitude due to launch field restrictions.

10.2.3
Payloads
Payloads shall contain the specified amount of water +/- 1.0%.  No other payload liquid is permitted, e.g. carbonated water.  Payload volume shall be verified after the flight.  Payload containers may not be made of glass or metal.  Payload containers do not have to be enclosed within the rocket airframe.

Commercially available containers that have their tamperproof packaging intact, retain their commercial labeling, and have no indications of leakage, e.g. wetness, do not require post flight verification of their water volume.

Multiple containers adding up to the required water volume are permitted.

The payload(s) shall descend on deployed parachute(s) when within 300 feet of the ground. 

10.2.4
Returns
All models require return to verify the payload condition and water volume (if required).

10.2.5
Scoring
The highest recorded AGL altitude is the winner. The RSO’s decision on the validity of altitude reporting is final. The same RSO should examine all data files, if possible.

10.3
Accumulated Altitude
Accumulated Altitude competition is comprised of a single event where the sum of multiple flights equals an announced altitude total.  A minimum of two qualified flights will be required that will be summed towards the announced altitude total.

10.3.1
Announced Altitude Total
The announced altitude total shall be no greater than 150% of the waivered altitude for the launch site.

10.3.2
Airframe
The same airframe shall be used for all flights.  Airframes may not be staged; clustering is permitted.  The same number of motors is not required for each flight.

10.3.3
Installed Impulse
All flights that add to the accumulated altitude for this event shall contain a minimum of one rocket motor having a total impulse equal to or greater than 160.01 Newton-seconds.

10.3.4
Number of Flights
The contestant shall make a minimum of two flights.  There is no upper limit on the number of flights.  Contestants making only a single flight will not be qualified.

10.3.5
Scoring

The sum of the altitudes achieved on all flights will be the raw score.  The raw score will be subtracted from the announced altitude total.  The absolute value of that difference will be divided by the announced altitude total and multiplied by 100 to determine the altitude error.  The contestant with the smallest altitude error will be declared the winner.

10.4
Set Altitude
10.4.1
Scope

The Contest Director shall set the target altitude in the contest announcement. This value shall appear in all appropriate contest information. The target altitude shall be a multiple of 100 feet between 500 and 15,000 feet. All contestants shall attempt to achieve this same Set Altitude. The target altitude shall be no more than 66% of the available waiver altitude.
10.4.2
Flights
Only a single official flight is permitted in this competition.  Official flights shall be declared prior to model launch by completing a competition flight card.  There is no limit on flights of the entered model at a rocketry event prior to declaring an official flight.

The model may not separate into two or more unattached components in this event.

10.4.3
Installed Impulse 

Models will utilize only a single rocket motor; the total impulse shall be no less than 160.01 Newton-seconds and no greater than 640.00 Newton-seconds

10.4.4
Control

The entry shall not utilize any means of external control to control the altitude of the model (e.g. remote control).

Altimeters for the first deployment event must be set to apogee detect.

10.4.5
Scoring
In the event of multiple altimeters, the RSO will average the reports and round to the next-highest 1-foot increment to get the reported altitude.

The reported altitude of the model will always be rounded up to the next highest 10-foot increment (e.g. 673 feet will be recorded as 680 feet).

The altitude error will be calculated as the absolute value of the difference between the reported altitude and set altitude.
The percentage error will be calculated as the altitude error divided by the set altitude and the result multiplied by 100.


The entry with the lowest percentage error and a qualified flight is the winner.

10.5
Altitude
10.5.1
Scope
Altitude competition is comprised of five (5) events. The purpose of this competition is to achieve the highest altitude.

10.5.2
Variances
The contest director, at his/her discretion, may stipulate minimum model dimensional characteristics that are intended to limit the maximum achievable altitude due to launch field restrictions.  The contest director should include information about how minimum dimensional characteristics will be verified.

10.5.3
Classes
Classes will be determined based on total installed impulse.  Impulse classes are defined as follows:

	Motor Class
	Total Installed Impulse

(Newton-seconds)

	H
	160.01 to 320.00

	I
	320.01 to 640.00

	J
	640.01 to 1,280.00

	K
	1,280.01 to 2,560.00

	L
	2,560.01 to 5,120.00


Staging and clustering are permitted.

10.5.4
Scoring
The flight with the highest recorded altitude will be declared the winner.

11.0
Duration Events
11.1
Set Duration
11.1.1
Scope
Set Duration comprises a single event open to any single-staged model rocket. The purpose of this competition is to accurately predict the duration that an entry will achieve. The contest officials will announce the target duration in all applicable contest announcements. The target duration must be no less than 60 seconds and no more than 360 seconds in increments of 10 seconds.

11.1.2
Flights
Only a single official flight is permitted in this competition.  Official flights shall be declared prior to model launch by completing a competition flight card.  There is no limit on flights of the entered model at a rocketry event prior to declaring an official flight.

The model may not separate into two or more unattached components in this event.

11.1.3
Installed Impulse 

Models will utilize only a single rocket motor; the total impulse shall be no less than 160.01 Newton-seconds and no greater than 640.00 Newton-seconds

11.1.4
Control

The entry shall not utilize any means of external control as defined in Section 6.1 to control the duration of the model.  Internal controls, as defined in Section 6.2, are permitted.

Any entry that is caught or interfered with prior to landing must be disqualified. Any entry that drifts out of sight of the timers while still in flight must earn only flight points. 

11.1.5
Scoring
Set Duration must be scored as follows: the achieved duration of the entry must be divided by the target duration, and the result multiplied by 100. This figure must then be rounded to the nearest 0.1%. If the result is greater than or equal to 100, subtract 100 from it; otherwise, subtract it from 100. The competitor whose score comes closest to zero is declared the winner. 
11.2
“H” Glider Duration

11.2.1
Scope
"H" Glider Duration comprises a single event open to any model, at least one portion of which returns to the ground in stable, gliding flight supported by aerodynamic lifting surfaces that sustain that portion against gravity. The entry may separate into multiple pieces; only the gliding portion is timed.  Entries whose gliding surfaces are made of flexible materials (e.g., plastic film or cloth) are prohibited from this event. 
11.2.2
Installed Impulse 

Models will utilize only a single rocket motor; the total impulse shall be no less than 160.01 Newton-seconds and no greater than 320.00 Newton-seconds.

11.2.3
Control
Remote control per Section 6.1 is always permitted.

Point of View (POV) control is not permitted.

11.2.4
Qualification
During the recovery portion of the flight, the entry’s gliding portion must achieve a minimum of a 1:1 glide ratio at some point to be considered qualified. 

During boosted flight the flight trajectory shall be predominately vertical relative to the ground.

11.2.5
Disqualification
The glider must not be deployed during the motor’s thrust phase; otherwise the entry must be disqualified.  Non-gliding portions of the entry may deploy parachutes for recovery purposes. However, any gliding portion of the entry that descends with parachute and/or streamer recovery device(s) intentionally attached must be disqualified. 

11.2.6
Scoring
The entry that achieves the longest glide duration shall be declared the event winner.

11.3
“H” Helicopter Duration
11.3.1
Scope

Helicopter Duration comprises a single event open to any single-stage model rocket that uses autorotation as the sole means of recovery.  Recovery devices employing flexible (e.g., plastic film or cloth) surfaces are prohibited. Entries using a recovery system that is designed to act (or that actually acts) in a manner similar to a parachute, a rigid inverted bowl, or similar techniques are specifically excluded from this competition.
11.3.2
Installed Impulse 

Models will utilize only a single rocket motor; the total impulse shall be no less than 160.01 Newton-seconds and no greater than 320.00 Newton-seconds.

11.3.3
Control
Remote control per Section 6.1 is always permitted.

11.3.4
Autorotation
Each entry must be decelerated during descent by its auto-rotating recovery device. The resulting autorotation must be around the vertical axis. An entry that descends nose first, or flips over during descent is permitted.
11.3.5
Qualification
The entry must make a minimum of one complete rotation around its vertical axis during the recovery portion of the flight to be considered qualified.
11.3.6
Scoring
The entry that achieves the longest auto-rotation flight duration shall be declared the event winner.

12.0
Craftsmanship Events
12.1
Maximum Sport Scale (Judged)
12.1.1
Scope
The purpose of this competition is to produce a large, representative, flying replica of a real rocket powered vehicle that is judged for craftsmanship in construction, finish, and flight performance. This event does not require dimensions of the entry to be measured. 

12.1.2
Stages
If the prototype is a multi-stage vehicle, the entry may be designed so that some or all of the upper stages are inoperable dummies. However, an entry of one or more of the upper stages of a multi-stage vehicle may not be entered without the operable lower stage(s) unless specific data is furnished to prove to the judges that the upper stage(s) have flown.

12.1.3
Transparent Fins
Transparent fins are allowed for the purpose of stabilizing an entry. The transparent fins and their attachment must be judged for craftsmanship along with the entry.

12.1.4
Judging Condition
Entries must be judged in flight condition, with the exception that motor(s) and recovery system need not be present. Any clear plastic fins, launching lugs and fittings, and other exterior flight items must be attached to the entry during judging.  Nothing may be added to the entry, nor taken off the exterior of the entry, between judging and flight, except the motor(s) and recovery system(s). If unusual launching or recovery devices are to be used it should be so noted in the data presented.

12.1.5
Static Judging
Scale-like qualities are to be judged from a distance of at least one meter from the model. Judges may then closely examine the model to judge it for craftsmanship.  Similarity of outline and Finish, Color, and Markings are based on the contestant's data package and will be scored zero if the required data is not provided.

A)
Similarity of Outline: 200 points

A line, tone, or color drawing; or one or more clear photographs, halftones, or photo-reproductions of the prototype, sufficient to show the outline and general configuration of the prototype modeled.

B)
Finish, Color, and Markings: 200 points

a)
One or more clear photographs, halftones, or photo-reproductions, including at least one in color are provided.  The number of these submitted should be sufficient to substantiate additional views of the model on which the color pattern and markings differ significantly.

b)
Other published pictorial representations, such as a color painting, or a drawing from a magazine.

c)
A detailed written description and/or drawing (which may be created by the competitor), from verifiable source, of the color scheme and markings, accompanied by a drawing of the prototype on which the color scheme and markings described have been included.

C)
Degree of Difficulty: 100 points

Points shall be awarded according to the difficulty experienced by the competitor in building the model and adapting it for flight. Consideration should be given to whether the entry was built from a kit. Points should be awarded for parts and details that were individually constructed by the competitor. To facilitate judging, the competitor should point out difficult assemblies or construction problems in his/her data.

D)
Craftsmanship: 300 points 

Points will be awarded for neatness, care in construction, craftsmanship of details, and quality of finish. Consideration should be given to the invisibility of body seams and wood grain, and the accurate reproduction of curved lines and edges. The finish should be free of fingerprints, brush strokes, runs, or other unintentional blemishes, and the paint pattern should be well defined.

12.1.6
Flight Judging
A)
Only one flight attempt is permitted per entry.  The flight is official once the model clears the launch pad.

B)
Power Factor

Total flight scores (sum of "C" and "D" below) will be multiplied by a "power factor" that is determined by the total installed impulse for the model.  Models that do not ignite multiple motors, if used, will be judged by the total installed impulse of ignited motors.

The total installed impulse shall be 1) within the contestant's certification limits; 2) within the allowable impulse limits for the flying field and; 3) the expected flight performance shall be no greater than 90% of the waiver altitude.

	Total Installed Impulse

(Newton-seconds)
	Power Factor

	160.01 to 640.00
	1.0

	640.01 to 5120.00
	1.2

	5120.01 to 40,960.00
	1.5


C)
Mission points (See below)

Cluster: 50 points

Staging: 50 points per staging event (100 point maximum)

Active Stabilization (not transparent fins): 100 points

D)
General Flight: 100 points

General flight points are awarded for proper operation of the entry during flight, including launch, lack of misfires, stability, recovery, and lack of damage on landing. No consideration should be given to staging or scale-like flight characteristics, as they are covered under mission points. However, if the general flight performance of the entry is adversely affected by the failure of one or more of these aspects, general flight points may be deducted.

Models will not be judged for post flight damage.  Model return is not required except by demand of the Range Safety Officer.

E)
If the entry does not make a safe, stable flight, it must be disqualified (not including abnormal operation caused by motor catastrophic failure).

12.1.7
Scoring
Sport Scale must be scored as follows: the entry’s static points are added to its flight points. The competitor receiving the highest score is the winner.

12.2
Maximum Sport Scale (Peoples' Choice)
12.2.1
Scope
The purpose of this competition is to produce a large, representative, flying replica of a real rocket powered vehicle that is judged for craftsmanship in construction, finish, and flight performance. This event does not require dimensions of the entry to be measured. 

12.2.2
Stages
If the prototype is a multi-stage vehicle, the entry may be designed so that some or all of the upper stages are inoperable dummies. However, an entry of one or more of the upper stages of a multi-stage vehicle may not be entered without the operable lower stage(s) unless specific data is furnished to prove to the judges that the upper stage(s) have flown.

12.2.3
Transparent Fins
Transparent fins are allowed for the purpose of stabilizing an entry. 

12.2.4
Judging Condition
Entries must be judged in flight condition, with the exception that motor(s) and recovery system need not be present. Any clear plastic fins, launching lugs and fittings, and other exterior flight items must be attached to the entry during judging.  Nothing may be added to the entry, nor taken off the exterior of the entry, between judging and flight, except the motor(s) and recovery system(s). If unusual launching or recovery devices are to be used it should be so noted in the data presented.

12.2.5
Static Judging
The contest officials shall identify the models with entry numbers.  Paper ballots shall be provided for launch participants to enter the entry number of their first, second, and third choice models.  Entry is not required in this event to cast a ballot.

12.2.6
Flight Judging
A)
Only one flight attempt is permitted per entry.  The flight is official once the model clears the launch pad.

B)
If the entry does not make a safe, stable flight, it must be disqualified from the event (not including abnormal operation caused by motor catastrophic failure).

12.2.7
Scoring
Maximum Sport Scale, Peoples' Choice, must be scored as follows: First place choices receive three points, second place choices receive two points, and third place choices receive one point.  After all of the ballots are totaled the entry with the highest point total is the winner.

12.3
Maximum Classic Scale (Judged)
12.3.1
Entries
Maximum Classic Scale comprises a single event that emphasizes craftsmanship while remembering the historic legacy of model rocketry. The purpose of this competition is to produce an upscale flying replica of a classic model rocket kit. The model must have been available for sale in kit form prior to 1990 and the builder must provide documentation to support this (e.g. catalog year, copyright date on instructions).

12.3.2
Judging Condition
Entries must be judged in flight condition, with the exception that motor(s) and recovery system need not be present. Any clear plastic fins, launching lugs and fittings, and other exterior flight items must be attached to the entry during judging.  Nothing may be added to the entry, nor taken off the exterior of the entry, between judging and flight, except the motor(s) and recovery system(s). If unusual launching or recovery devices are to be used it should be so noted in the data presented.

12.3.3
Static Judging
Upscale qualities are to be judged from a distance of at least one meter from the model. Judges may then closely examine the model to judge it for craftsmanship.  Similarity of outline and Finish, Color, and Markings are based on the contestant's data package and will be scored zero if the required data is not provided.

A)
Similarity of Outline: 200 points

"Box art", model rocket kit artwork, kit instructions, manufacturer publications (e.g. postcards, monthly newsletters) and/or manufacturer catalogs may be used to substantiate the upscale outline.

B)
Finish, Color, and Markings: 200 points

"Box art", model rocket kit artwork, kit instructions, manufacturer publications (e.g. postcards, monthly newsletters) and/or manufacturer catalogs may be used to substantiate the upscale outline.

C)
Degree of Difficulty: 100 points

Points shall be awarded according to the difficulty experienced by the competitor in building the model and adapting it for flight. Consideration should be given to whether the entry was built from a kit. Points should be awarded for parts and details that were individually constructed by the competitor. To facilitate judging, the competitor should point out difficult assemblies or construction problems in his/her data.

D)
Craftsmanship: 300 points 

Points will be awarded for neatness, care in construction, craftsmanship of details, and quality of finish. Consideration should be given to the invisibility of body seams and wood grain, and the accurate reproduction of curved lines and edges. The finish should be free of fingerprints, brush strokes, runs, or other unintentional blemishes, and the paint pattern should be well defined.

12.3.4
Flight Judging
A)
Only one flight attempt is permitted per entry.  The flight is official once the model clears the launch pad.

B)
Power Factor

Total flight scores (sum of "C" and "D" below) will be multiplied by a "power factor" that is determined by the total installed impulse for the model.  Models that do not ignite multiple motors, if used, will be judged by the total installed impulse of ignited motors.

The total installed impulse shall be 1) within the contestant's certification limits; 2) within the allowable impulse limits for the flying field and; 3) the expected flight performance shall be no greater than 90% of the waiver altitude.

	Total Installed Impulse

(Newton-seconds)
	Power Factor

	160.01 to 640.00
	1.0

	640.01 to 5120.00
	1.2

	5120.01 to 40,960.00
	1.5


C)
Mission points (See below)

Cluster: 50 points

Staging: 50 points per staging event (100 point maximum)

D)
General Flight: 100 points

General flight points are awarded for proper operation of the entry during flight, including launch, lack of misfires, stability, recovery, and lack of damage on landing. No consideration should be given to staging or scale-like flight characteristics, as they are covered under mission points. However, if the general flight performance of the entry is adversely affected by the failure of one or more of these aspects, general flight points may be deducted.

Models will not be judged for post flight damage.  Model return is not required except by demand of the Range Safety Officer.

E)
If the entry does not make a safe, stable flight, it must be disqualified (not including abnormal operation caused by motor catastrophic failure).

12.3.5
Scoring
Sport Scale must be scored as follows: the entry’s static points are added to its flight points. The competitor receiving the highest score is the winner.

12.4
Maximum Classic Scale (Peoples' Choice)
12.4.1
Entries
Maximum Classic Scale comprises a single event that emphasizes craftsmanship while remembering the historic legacy of model rocketry. The purpose of this competition is to produce an upscale flying replica of a classic model rocket kit. The model must have been available for sale in kit form prior to 1990 and the builder must provide documentation to support this (e.g. catalog year, copyright date on instructions).

12.4.2
Judging Condition
Entries must be judged in flight condition, with the exception that motor(s) and recovery system need not be present. Any clear plastic fins, launching lugs and fittings, and other exterior flight items must be attached to the entry during judging.  Nothing may be added to the entry, nor taken off the exterior of the entry, between judging and flight, except the motor(s) and recovery system(s). If unusual launching or recovery devices are to be used it should be so noted in the data presented.

12.4.3
Transparent Fins
Transparent fins are allowed for the purpose of stabilizing an entry. 

12.4.4
Judging Condition
Entries must be judged in flight condition, with the exception that motor(s) and recovery system need not be present. Any clear plastic fins, launching lugs and fittings, and other exterior flight items must be attached to the entry during judging.  Nothing may be added to the entry, nor taken off the exterior of the entry, between judging and flight, except the motor(s) and recovery system(s). If unusual launching or recovery devices are to be used it should be so noted in the data presented.

12.4.5
Static Judging
The contest officials shall identify the models with entry numbers.  Paper ballots shall be provided for launch participants to enter the entry number of their first, second, and third choice models.  Entry is not required in this event to cast a ballot.

12.4.6
Flight Judging
A)
Only one flight attempt is permitted per entry.  The flight is official once the model clears the launch pad.

B)
If the entry does not make a safe, stable flight, it must be disqualified from the event (not including abnormal operation caused by motor catastrophic failure).

12.4.7
Scoring
Maximum Classic Scale, Peoples' Choice, must be scored as follows: First place choices receive three points, second place choices receive two points, and third place choices receive one point.  After all of the ballots are totaled the entry with the highest point total is the winner.
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