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1.0    Introduction 

BEST Robotics, Inc. (BRI) returns to the surly bonds of earth after spending a year on the Martian 
surface performing tasks necessary to ready a space station for habitation by astronauts.  In 2008, 
student-designed robots will address the Lean and Efficient manufacture of airplanes. 
 
Lean Manufacturing is defined as the optimal way of producing goods through the removal of 
wasted effort while maximizing the flow (or production) rate.  The focus is to get the right things to 
the right place, at the right time, in the right quantity to achieve perfect work flow and be flexible to 
change.  Point of Use (POU) fixtures are used to locate parts, tools and other resources in the ideal 
place for optimal flow are also a key element of Lean Manufacturing. 
 
This project is driven by the growing demand for commercial and general aviation aircraft.  Record 
sales have contributed to sizable backlogs for aircraft manufacturers.  More manufacturing capacity 
is needed to meet present and forecasted demands.  Engineers believe that part of the solution will 
lie in factory automation, and by streamlining existing processes.   
 
Automation through the use of robots has been a manufacturing hallmark of the automotive industry 
for more than two decades.  The question is – How can these techniques be applied to the aircraft 
industry to accelerate the assembly process and make it more efficient? 
 
Aircraft consist of thousands (if not millions) of parts, including the rivets and fasteners required to 
assemble the complex structural assemblies.  Traditional assembly techniques have historically 
required thousands of manual operations by skilled mechanics.  This problem only becomes more 
difficult as the size of the aircraft increases.  
 
The experts at BEST Robotics Incorporated (BRI) have proposed that robots could be used to solve 
this problem.  Experts within the industry that have relied upon traditional methods believe that this 
idea is “Just Plane Crazy” and have declined to pursue it. 
 
Firm in their conviction, BRI has decided to form a new company, namely, BEST Aircraft Company.   
The new company will focus upon the BEST way to assemble an aircraft using robots that integrate 
BRAIN (Best Robotics Advanced Instruction Node) control.  BRI has decided to compete as many 
as four Divisions (teams) of the new company against one another to leverage new ideas and 
technology in order to derive the most efficient processes. 
 
To exercise streamlining enhancements to the aircraft manufacturing, a factory building has been 
modified to allow up to four Divisions to competitively evaluate strategic process improvements 
simultaneously.  The door size of the Warehouses and floor strength of the building dictate the 
maximum size and weight of the robots.  Accordingly, the robots must comply with the BEST 
Generic Game Rules (ref.: GMRK00001), which specifies size, weight and other restrictions.  To 
ensure low cost and maximize innovation, the Divisions can only use an approved list of materials 
to build their robots. 
 
Because of urgency to meet demands, each Division must show how much work they can 
accomplish in a relatively short period of time (match).  The Division robots have only three minutes 
to perform the following tasks: 

·  Exit the starting position and activate the tie-breaker switch which also activates the 
Warehouse light(s) 

·  Navigate around, or re-position Foreign Object Debris (FOD) 
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·  Enter the Warehouse and collect subassemblies of the aircraft being assembled and deliver 
them to the Assembly Area 

·  Completely assemble each aircraft and transport it to the Delivery Center and assist it into 
Flight 

Points will be awarded at the end of the match based upon progress and performance toward these 
goals. 
 
 
2.0   Game Objective 

Each Company Division will be given the task to design, build a robot capable of picking up major 
aircraft components (subassemblies) and assemble as many as two aircraft per Division during the 
competition.  The subassemblies are the major components of a conventional aircraft (i.e., wings, 
fuselage, empennage (tail assembly) and power plant (engines)), and are color coded to distinguish 
those of one Division from the rest.  Once an aircraft is completely assembled, it can be taken to 
the Delivery Center and put into flight (assisted by the robot) to one of 3 different Flight Levels.  
Flight Level 1 is the lowest altitude, Flight Level 2 is the middle altitude, and Flight Level 3 is the 
highest altitude. 
 
There is also FOD that clutters the game field.  It is estimated that FOD costs the aerospace 
industry $4 Billion per year and causes expensive, significant damage every year to aircraft and 
parts.  FOD may also cause death and injury to workers and could cause expensive damage to the 
robots.  Division robots can simply drive around the FOD, push it out of the way, or move it in any 
manner into their designated Waste Disposal Area. 
 
Divisions will have three minutes to pick up the aircraft subassemblies, assemble and re-position 
their completed aircraft.  At the end of a match, points will be awarded for each stage of the 
assembly, delivery and flight process. 
 
Divisions will not only design and build the robots; they will also be required to control them during 
the mission itself.  The Driver in this game is designated to be the Operations Manager for their 
Division, and the Spotter is designated to be the Warehouse Manager for their Division. 
 
 
3.0   Game Field Description 

The game field is approximately 24 feet by 24 feet square, and is laid out in nine distinct areas as 
depicted by Figure 1.  The field consists of a carpeted area with the outer edge defined by a 
wooden border constructed of 1” by 4” lumber standing on edge.  The game field contains four 
distinct manufacturing areas, one for each Division.  Each manufacturing Division (Red, Green, 
Yellow and Blue) has a dedicated Warehouse and Assembly Area.  There is also a two foot by two 
foot Robot Start Area located in each Assembly Area that is marked off with two inch wide tape.  
The edge toward the center of the box is the area boundary.  The other two sides of the Start Area 
are the virtual boundary as defined by the inside edge of the wooden border (i.e., the edges toward 
the center of the area).  The Division robot must be located completely inside the start area at the 
beginning of the game.  This Robot Start Area becomes the Waste Disposal Area used for 
depositing FOD during the game.  The positions for the Operations and Warehouse Managers of 
each Division are 3 foot by 3 foot areas external to the game field.  The two positions are located on 
the same side of the outside border of the game field. 
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The game field also has a Delivery Center that is adjacent to the four Manufacturing Divisions.  The 
Delivery Center is square - approximately 8 feet by 8 feet in dimension, and is located in the very 
center of the game field.  The perimeter of the Delivery Center is a “virtual boundary” defined by 2 
inch wide tape.  The edge of the tape closest to each Assembly Area is the boundary that 
separates that Assembly Area from the Delivery Center.  The Delivery Center also includes a Flight 
Tower that has three different “flight” levels.  Flight Levels 1 and 2 have four distinct positions each.  
Flight Level 3 has only one position (see section 3.4).  The nine positions of the three Flight Levels 
are only to be used by properly completed, flight-worthy aircraft.  No other subassemblies or items 
of any kind are to be placed in the Delivery Center or suspended from the nine Flight Level 
positions.  If this rule is violated, the offending robot (Division) shall be disqualified with loss of 
score for that match, and their robot and any foreign object may be removed from the game field by 
the Referee. 
 
Detailed dimensions, component specifications, and the exact locations of the game field elements 
can be found in the separate Game Field Build Drawing Package for the 2008 game.  All 
dimensions shown in the rules are nominal and may vary by +1 inch, except as specifically noted. 
  

 
 

Figure 1 – 2008 BEST Game Field Layout 
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3.1   The Warehouses  

Four Warehouse Areas (one per Division) are located at each of the four corners of the playing field 
as depicted by Figure 1.  Each Division has a Warehouse Area adjacent to their Assembly Area.  
The outside walls of each Warehouse are bounded by the playing field boundary (i.e., 1” by 4” 
nominal lumber standing on its edge, as described in Section 3.0).  The two interior walls of each 
Warehouse are each 36 inches in height.  The longest interior wall of the Warehouse has a split 
door (see Figures 2 and 3) at the center that is closed at the beginning of each match.  The 
Warehouse doors, when open, provide an approximate 30 inch by 30 inch opening.  Each 
Warehouse also has a second interior wall, which has an additional extension toward the center of 
the game field that is used to support the legs of the Flight Tower.  The extension to the short wall 
has an approximate 30 inch wide by 34 inch tall opening.  The Warehouse doors are made of wood 
and 1/8 inch hardboard (Masonite) and are therefore opaque.  The Warehouse walls (previously 
described) have a wood framework with a semi-transparent mesh webbing, or barrier that covers 
the walls. 
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Figure 2 – Typical Division Warehouse and Assembly Area 
 
A tie-breaker switch is located near the exterior wall of each Division’s Warehouse, but internal to 
the game field perimeter within the Division Assembly Area.  Once the robot properly activates the 
tie-breaker switch (the handle is approximately 12 inches off the field surface) by swinging the lever 
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90 degrees horizontally counter-clockwise, the Division Warehouse light(s) will automatically be lit.  
To ensure safety, the light(s) must be lit before Warehouse doors can be opened by the Warehouse 
Manager (see Figures 2 and 3).  Following these actions, a robot may enter the Division 
Warehouse. See Section 6.2 for the penalty for the Warehouse Manager opening the doors before 
the Tie-Breaker switch is activated. 
 
Each Warehouse contains all of the major subassemblies required (i.e., fuselage, wing, 
empennage, and power plant) to build two complete aircraft.  Parts are stored along the exterior 
wall of the Warehouse in racks (see Figures 2 and 3).  Aircraft parts are color coded to match the 
Division that “owns” the Warehouse.  Division parts may only be removed from the Warehouse 
though the open 30” by 30” Warehouse door. 
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Figure 3 – Tie-breaker Switch and Warehouse Control s 
 
 
At the beginning of each match, the FOD pieces will be randomly oriented and located 
approximately 6 inches directly in front of and behind the center of Warehouse doors.  The FOD 
pieces consist of a bolt (approximately 10.2 ounces) and separate nut (approximately 7 ounces), 
both made of wood as shown in Figure 4.  Initially, the nut will be located in the Assembly Area, and 
the bolt will be located within the Warehouse.  The vertical edge of the bottom board of the wall 
closest to the Assembly Area defines the vertical boundary between the Warehouse and the 
Assembly Area.  The bolt has a hex head that is 1½ inches thick with a flat to flat dimension of 3½ 
inches.  The bolt shaft is 6 inches long and 2 inches in diameter.  The hex-shaped nut is 1½ inches 
thick with a flat to flat dimension of 5½ inches with a 1½ inch diameter hole through the center. 
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Figure 4 – Typical Foreign Object Debris 
 

 
3.2   The Warehouse Racks 

Each Warehouse will contain two racks that are used to store major aircraft subassemblies prior to 
final assembly.  These racks are shown in Figure 5.  The racks are located directly opposite the 
Warehouse doors (see Figure 2).  One rack is to the left of the door opening (center) by 13 inches, 
and the second rack is 13 inches to the right of the same center.  The dimension from the center of 
each rack to the edge is 6 ¾ inches.  The racks will hold the Division aircraft subassemblies (see 
Figure 5). 
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Figure 5 – Typical Warehouse Racks 
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The Warehouse racks are dimensioned and positioned to provide easy access to the wing, 
fuselage, empennage and power plant.  The overall dimensions of the assembled aircraft are 
shown in Figure 10.  The two bottom horizontal bars on each Warehouse rack (see Figure 5) are 6 
inches off the game field surface and 12 inches apart.  These bars hold the wing and fuselage 
subassemblies.  The top horizontal bars on the Warehouse rack are 4¼ inches apart (see Figure 5) 
are 18 inches off the game field and hold the power plant and empennage subassemblies.  All bars 
extend 10½ inches from the rack support structure.  The vertical and horizontal dimensions are to 
the centerlines of the ¾ inch diameter bars.  The wing, empennage and power plant subassemblies 
are located upright with their leading edge closest to the outer Warehouse wall.  The Fuselage is at 
the rear of the lowest bars, and is oriented upright and nose left as shown in Figure 5. 

 

3.3   The Assembly Areas  

Each Division will have a dedicated Assembly Area located directly in front of the Operations 
Manager’s position.  See Figure 2 for items included in the Assembly Area.  The boundary of the 
Assembly Area is partially defined by the inside edge of the game field (nearest to the Operations 
Manager).  To the left of each Operations Manager is the wall of their Warehouse.  Immediately to 
the right of the Operations Manager is a wall for the adjacent Division’s Warehouse.  For each of 
these walls, the vertical surface of the bottom board of the wall closest to the Assembly Area is the 
vertical boundary (See Figure 4).  Finally, each Assembly Area is bounded by the Delivery Center.  
There is a line (tape) designating the boundary between the four Assembly Areas and the Delivery 
Center Area proper.  The edge of the tape closest to each Assembly Area defines the boundary for 
that area (see red lines in Figure 7).  Match consideration rule 6.4.4 provides additional clarification. 
 
Point of Use fixtures (POU) are a key element of the Lean Manufacturing process.  POU fixtures 
organize parts, tools and resources in close proximity to one another in order to minimize wasteful 
activity thereby maximizing process efficiency.  Each Assembly Area contains a POU fixture that 
position the Division’s aircraft landing gear assemblies during the aircraft build process as shown in 
Figure 6 (and Figure 2).  The POU fixtures are made from an 1/8 inch hardboard (Masonite) with 
holes for locating the aircraft landing gear subassemblies.  The landing gear subassemblies will be 
placed in the POU fixtures prior to the start of the match.  During the match, the landing gear 
subassemblies can be moved out of the POU fixture by lifting, pushing or towing at any time. 
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Figure 6 – POU Fixture with Landing Gear Subassembl ies 
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3.4   The Delivery Center and Flight Tower  

The center of the game field contains the Delivery Center and Flight Tower (see Figure 1).  It is an 
8 foot by 8 foot square, defined by tape lines, in the center of the game field.  The Flight Tower 
shown in Figure 7 represents a system that will support properly completed aircraft to “depict flight”.  
The underside of the Flight Tower “platform” is approximately 7 feet 2 inches above the surface of 
the game field.  The Flight Tower is supported on legs that allow sufficient clearance beneath the 
Flight Tower system to permit any Division robot with a completed aircraft or subassembly to 
traverse throughout the Delivery Center.  The Flight Tower is supported from the corners of the 
individual Warehouses by the 2½ foot extension walls (previously described in Section 3.1 and 
shown in Figure 7). The Flight Tower is semi-rigid by design and construction to simulate an aircraft 
in flight. 
 
 

Delivery Center

Assembly   Area

Pendulous Rod
(9 total)

Flight Tower Platform

Flight Level 1

Flight Level 3

Flight Level 2

Assembly
Area

Flight Tower Support
(4 total)

2½ foot
extension wall
(typical, 4 total)

Tape boundary
(typical, 4 sides)

Delivery Center

Assembly   Area

Pendulous Rod
(9 total)

Flight Tower Platform

Flight Level 1

Flight Level 3

Flight Level 2

Assembly
Area

Flight Tower Support
(4 total)

2½ foot
extension wall
(typical, 4 total)

Tape boundary
(typical, 4 sides)

 
 

Figure 7 – Flight Tower within the Delivery Center  
 
 
Once a properly completed aircraft is positioned at the Delivery Center (i.e., pushed, towed or 
carried), a Division robot can elect to “lift” the aircraft off the game field surface and place it to one 
of the three designated “Flight Levels” to mimic flight.  Accordingly, the Flight Tower system has 
nine vertical (pendulous) wooden rods with a magnet rigidly attached at the lowest end of each one.  
When an assembled aircraft is positioned within close proximity to the bottom of the wooden rod, 
the magnetic force will have a tendency to draw the rod closer to the aircraft.  Once close enough, 
the magnet will connect with the small metal plate (fender washer) permanently affixed to the top of 
each aircraft fuselage.  Once connected, the aircraft will be suspended by the wooden rod (i.e., 
Flight Tower system) and the robot can move away. 
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The vertical (pendulous) wooden rods are at a nominal length so that the distance from the surface 
of the game field to the bottom of the magnet will have an approximate clearance of:  
 

·  36 inches for Flight Level 1  (4 rods total) 
·  46 inches for Flight Level 2  (4 rods total)  
·  56 inches for Flight Level 3  (1 rod total) 

 
These dimensions will have a tolerance of plus or minus three inches. 
 
The pendulous rods for Flight Levels 1 and 2 are supported by the Flight Tower platform and are 
equally spaced about a 3 foot radius from the center of the Flight Tower as shown in Figure 8 
(positions viewed from above).  Flight Level 3 is located at the very center of the Flight Tower.  All 
vertical wooden rods are free to swing. 
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Figure 8 – Flight Levels in relation to Flight Towe r (Top View) 
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4.0   Game Pieces (the Aircraft Subassemblies) 

All Divisions are part of the BEST Aircraft Company.  Accordingly, all aircraft components are of the 
same model which makes them identical in form, fit and function (only differing in color from one 
Division to the next).  Each of the Divisions will have enough color-coded aircraft subassemblies to 
build two complete aircraft.  There are five subassemblies required to build a complete aircraft (see 
Figure 9).  They are: 
 

·  The landing gear subassembly (pre-positioned in the POU fixtures within the Assembly Area 
prior to start of each match and weighing approximately 2.8 ounces) 

·  The wing subassembly (weighing approximately 4.4 ounces) 

·  The fuselage subassembly (weighing approximately 6.8 ounces) 

·  The empennage subassembly (weighing approximately 2.0 ounces) 

·  The power plant subassembly (weighing approximately 1.8 ounces) 
 
The total weight of a properly completed aircraft is slightly more than one pound.  However, weight 
of the individual subassemblies and a completed aircraft can vary for the same model aircraft due 
to customer selection of passenger accommodations, equipment, avionics, etc.  The Aircraft Game 
Piece Drawings and Aircraft Assembly Instructions are located on the BRI website.  The Aircraft 
Game Piece Drawings are provided for reference, and the Aircraft Assembly Instructions provide 
step-by-step guidance on how to assemble the five aircraft subassemblies used in this game. 
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Figure 9 – Aircraft Subassemblies with Guide Pins 
 
 
All Division aircraft subassemblies are principally made of a corrugated plastic (Coroplast) material.  
Subassemblies are designed so that they will only fit (and stay) together if assembled properly.  
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This is accomplished through the use of guide pins / sockets.  Subassemblies are self-securing to 
each other through the use of flat strip magnets.  See Figures A-1 through A-4 of Appendix A for 
examples of guide pins, sockets and flat magnets (black strips). 
 
Approximate dimensions for the assembled aircraft are shown in Figure 10.  Note that all 
dimensions provided are in inches. 
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Figure 10 – Aircraft Two-view Drawing (with dimensi ons) 
 
The center of gravity for a properly completed aircraft is located 15 inches aft of the nose (ref. 
center of gravity datum in Figure 10), and is centered side-to-side between the wingtips.  A properly 
completed aircraft should look similar to the one depicted in Figure 11, below. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 11 – Assembled Aircraft 



ACMR00004, Ver. 1.1 
Game Rules 2008 

Copyright © 2008 Page 13 of 37 Game Specific Rules - 
BEST Robotics, Inc.  Just Plane Crazy 
All rights reserved   

5.0   Scoring 

The performance of all Divisions (i.e., first through fourth place) for each match shall be determined 
by the total number of points earned by each Division.  Divisions can earn points by: 
 

·  Activating the tie-breaker switch (order determines points).  Activation of the tie-breaker 
switch also turns on the Warehouse light(s) 

·  Removing FOD from the work area and placing it in the Division Waste Disposal Area 
·  Moving subassemblies from the Warehouse racks to the Assembly Area 
·  Properly assembling the subassemblies 
·  Placing the properly completed aircraft within the Delivery Center 
·  Placing a properly completed aircraft at one of the three Flight Levels 
·  Closing the Warehouse doors when access to the Warehouse is no longer required 
·  Turning off the Warehouse light(s) by deactivating the tie-breaker switch  

  
At the end of the match each referee must determine the following for their Division: 
 

·  The final location of all properly completed aircraft (one or both) 
·  The number of Subassemblies in the Assembly Area that are properly installed  
·  The number of Subassemblies in the Assembly Area that are NOT installed  
·  The number of pieces of FOD that are properly placed within the Waste Disposal Area 
·  The status of the Warehouse doors and lights 
·  The activation order of the tie-breaker switch (first through fourth, or never) 

 
For properly completed aircraft, points will be awarded based upon final location per the values 
depicted in Table 1.  The points shown are the total points for a given aircraft. 

Table 1 – Properly Completed Aircraft  

Flight  Worthy  Aircraft Points 

In the Delivery Center (non-flight) 800 

At Flight Level 1 (Lowest) 900 

At Flight Level 2 (Median) 1000 

At Flight Level 3 (Highest) 1200 
 
Points are awarded for individual subassemblies based upon their final location and for those 
properly installed on a partially completed or totally completed aircraft as depicted in Table 2. 

Table 2 – Subassembly Scoring 

Assembly  Area or Delivery Center * Points 

Subassemblies not installed (each) 50 

Subassemblies installed (each) 150 

Completed Aircraft in the Assembly Area (max. pts) 600 
 * Subassembly points (installed or not) may be awarded in the 

Delivery Center - see Match Consideration rules 6.4.1 and 6.4.3 
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Proper subassembly installation (one to another) requires that the subassembly guide pins must be 
completely positioned inside mating sockets (see Figure 9), and all magnets must be engaged and 
mated.  See Figures A-1 through A-4 for locations of guide pins, sockets and flat magnets. 
 
Points are also awarded for match activities that are not associated with aircraft assembly based 
upon their final position or state at the end of the match as depicted in Table 3. 

Table 3 – Scoring of other Match Activities 

Other Activity Points 

FOD placed in correct location (each) 50 
Warehouse doors completely closed 50 
Warehouse light(s) off 50 

50 (first) 
40 (second) 
30 (third) 
20 (fourth) 

Activation order of Tie-breaker Switch 

  0 (never) 
 
Appendix A of this document provides scoring examples (scenarios) to reinforce game rules 
specified in Sections 5 and 6. 
 

5.1   Scoring Rules 

The following scoring rules shall apply to each match. 

1. A signal will indicate the start of the 3 minute match. 

2. The tie-breaker switch is to be activated only by a robot by swinging the lever 90 degrees 
horizontally counter-clockwise.  The tie-breaker switch has to be activated (Warehouse light(s) 
turned on) prior to entering the Warehouse.  The activation order of the tie-breaker switches for 
all Divisions results in different points scored (see Table 3, above).  No Tie-Breaker points will 
be awarded if the switch is never activated. 

3. FOD properly positioned in the Waste Disposal Areas will score points for the Division owning 
that Waste Disposal Area.  The Waste Disposal Area is the Division Robot Start Area.  FOD 
must be completely within the Waste Disposal Area inner boundary (virtual) as defined by 
inside edges of the tape and wood that outlines the box to receive points (ref. scoring scenario 
A.14 of Appendix A).  FOD may be touching the robot at the end of the match. 

4. Individual color-coded subassemblies positioned completely outside of the Warehouse, but 
completely within the Assembly Area at the end of the match may be awarded points.  Specific 
location and orientation of the subassemblies is not required to achieve uninstalled points 
within the Assembly Area.  The subassemblies must exit the Warehouse through the door 
opening. Subassemblies may be touching a robot at the end of the match (ref. scoring 
scenarios A.2 – A.8 of Appendix A).  Subassemblies (individually or installed) have no point 
value within the Warehouse. 
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5. Each Division will start each match with two color-coded aircraft landing gear subassemblies 
that will be placed in the POUs within their Assembly Area.  The game pieces shall be provided 
by a local hub or a regional hub and are considered to be the official game pieces for that 
competition.  The landing gear subassembly may be moved anywhere within the Assembly or 
Warehouse Areas before, during or after the build process. The color of the landing gear 
identifies the Division that owns the aircraft and who will receive points for properly completed 
aircraft, transported to the Delivery Center and/or placed in to one of the three Flight Levels.  
The landing gear subassembly, by itself, has no point value (ref. scoring scenario A.1). 

6. An “incomplete” aircraft is one that has some of the subassemblies missing (i.e., one, two or 
three) or that are improperly installed.  An incomplete aircraft does not have to include the 
landing gear subassembly (ref. scoring scenarios A.2 – A.7 of Appendix A).  All incomplete 
aircraft and/or uninstalled subassemblies shall be kept within the Division Assembly or 
Warehouse Areas, but must be completely within the Assembly Area at the end of the match to 
score Assembly Area points (for exceptions see 6.4.1 and 6.4.3). 

7. A “properly completed” aircraft is one that has all four subassemblies properly assembled and 
installed on the landing gear subassembly.  Specifically, all guide pins must be in their 
respective sockets and all magnets must be engaged and mated.  The aircraft subassemblies 
can be assembled to each other in the Warehouse and/or Assembly Area in any sequence but 
must be in the Assembly Area at the end of the match to score properly completed aircraft 
points (ref. scoring scenarios A.8 and A.9 of Appendix A).  A higher score can be achieved by 
moving a properly completed aircraft completely into the Delivery Center (per Table 1).  If the 
completed aircraft is not completely within the Delivery Center, then it shall be scored as 
though it were in the Assembly Area (ref. scoring scenarios A.9 and A.12 of Appendix A). 

8. Points will be awarded to a Division for placing a properly completed aircraft within the Delivery 
Center.  The aircraft must be totally inside the Delivery Center Area tape boundary (ref. scoring 
scenarios A.9 and A.12 of Appendix A).  A robot may be touching the aircraft at the end of the 
match.  The robot or any part of the robot may be outside the Delivery Center. 

9. Points will be awarded to the Division for placing their properly completed aircraft in “flight” at 
one of the three Flight Levels (ref. scoring scenario A.10 of Appendix A).  The aircraft is 
considered to be in “flight” when it is suspended from one of the pendulous rods attached to the 
Flight Tower.  A Division may place their aircraft on any unused rod.  The aircraft must be 
suspended at a Flight Level for a minimum of 3 seconds (as determined by the Referee) with 
no robot contact to score Flight points (per Table 1).  

10. Prior to the completion of the 3 minute match, if the Division Warehouse Manager closes the 
Warehouse doors, additional points will be awarded.  If the Warehouse doors were never 
opened during the match the Division will still earn 50 points. 

11. If the Division Warehouse light(s) are turned off at the end of the match, then additional points 
will be awarded.  This is accomplished by making the Robot (and only the robot) move the 
activated tie-breaker switch clockwise far enough to break contact with the Warehouse light 
switch (Warehouse light(s) extinguish).  If the Warehouse light(s) was never turned on during 
the match (e.g., tie-breaker switch was not closed due to robot malfunction or failure), the 
Division will still earn 50 points (per Table 3). 

12. A signal will indicate the end of the 3 minute match and all robots must stop. 
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13. The Operations Manager should make sure that all the subassemblies are accounted for, and 
that all work accomplished during the match is accurately recorded by the Referee on the 
Scorecard.  It is suggested that the Operations Manager sign the scorecard before leaving the 
area.  The points shall be computed and totaled by the scorekeeper for each Division. 

14. Only the Referees will reset the game field prior to the next match. 
 
 
5.2   Sample Scorecard 

The scorecard depicted by Table 4 is a sample of a suggested scorecard.  Hubs may make their 
own scorecard.  This sample covers the different scoring activities within a 3 minute match. 
 
 

Table 4 – Just Plane Crazy Scorecard (Yellow Divisi on) 

BEST 2008 Scorecard: Just Plane Crazy

Team Name: Match # 

Flight-worthy Aircraft - Final Position

 Mark Highest Task Completed Check Aircraft 1 Check Aircraft 2

     Aircraft at Flight Level 3                        (1200 points)

     Aircraft at Flight Level 2                        (1000 points)

     Aircraft at Flight Level 1                        (  900 points)

     Aircraft placed within Delivery Center   (  800 points)

     Aircraft within the Assembly Area         (  600 points)

Within the Assembly Area

 Tally Quantity Quantity

Other match activities Qty or Verify

Order Points

Operation Manager's Signature Referee's Initials 

     Subassemblies not  Installed                               (Qty x   50 Points)
     Subassemblies Installed (incomplete aircraft)      (Qty x 150 Points)

     Division tie-breaker switch order
     1st = 50 ,  2nd =  40 ,   3rd = 30 ,   4th = 20 ,   Never = 0

     FOD properly placed in Waste Disposal Area    (50 points each)

     Warehouse doors completely closed                  (50 points)

     Warehouse light(s) off                                         (50 points)
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6.0   Match Protocol  
Each match shall be three minutes long and is played with a maximum of four Divisions.  If 
necessary, matches may also be played with fewer than four Divisions.  The scoring software will 
assign all Divisions to a match and determine their starting locations relative to the game field. 
 
 
6.1   Match Interaction and Interference 

Since all Divisions are working to maximize innovation and to leverage technology in order to derive 
the most efficient processes, the success of all Divisions is critical.  Therefore, any intentional 
attempt to interfere with the productivity of another Division will be grounds for disciplinary action 
against the offending Division.  A robot from one Division may NOT enter another Division’s 
Assembly Area on purpose, nor may a robot from one Division impede the progress of another.  
The penalty will be disqualification with loss of score for that match. 
 
Due to the close proximity of the robots in the Delivery Center and Flight Tower and Assembly 
Area, it is expected that there may be occasional or incidental contact or a robot may inadvertently 
enter another Division’s Assembly Area.  If the Referee determines that a robot is not attempting to 
score, but is deliberately attempting to block, interfere with, or impede the progress of another 
Division’s robot or enter another Division’s Assembly Area, then the Referee shall warn the 
offending Division’s Operations Manager to cease.  If the offending robot continues the infraction, 
then the offending robot (Division) shall be disqualified with loss of score for that match and their 
robot may be removed by the Referee from the game field. 
 
An incomplete aircraft shall NOT be placed within the Delivery Center or at any Flight Level.  If a 
robot from any Division purposely places an incomplete aircraft, subassembly or part of their robot 
(detached) or FOD in the Delivery Center or at any Flight Level, this shall be viewed as a form of 
interference and the offending robot (Division) shall be disqualified with loss of score for that match 
and their robot may be removed by the Referee from the game field. 
 
 
6.2   Starting Locations 

During each match, two members from each Division will participate and play the roles of the 
Operations Manager and the Warehouse Manager.  At the start of each match, both Division 
members must be in their designated areas.  The robot must be in its starting area and in 
compliance with the BEST Generic Game Rules.  The starting area for each robot is described in 
section 3.0 of this document (refer to Figure 1 and Figure 2 for an overview of these locations).  The 
Operations Manager and Warehouse Manager for each Division must remain in their respective 
game field positions for the duration of the entire 3 minute match.  Either Division member (or both), 
may place the robot in the Division starting position prior to the beginning of the Match. 
 
In addition, one piece of FOD (nut) will be positioned to obstruct the access to the door on the 
outside of each Warehouse.  The second piece of FOD (bolt) will be located to block the direct 
access to the aircraft subassemblies inside of each Warehouse (as described in Section 3.1). 
 
The Division Warehouse Manager shall be located in the designated area and may not open the 
Warehouse door until after a robot has activated their tie-breaker light switch.  The penalty for 
violating this rule will be a 20 second “suspension” where no robot movement will be allowed as 
directed by the Referee.  After the 20 second penalty the robot may continue with the match, but 
must activate the tie-breaker switch before entering the Warehouse.  Should the robot attempt to 
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enter the Warehouse without activating the tie-breaker switch, the offending robot (Division) shall 
be disqualified with loss of score for that match and their robot may be removed by the Referee 
from the game field.  A Division robot can only be in its Warehouse when the light(s) are on. 
 
 
6.3   Additional Restrictions 

1. Robots may not intentionally contact a subassembly within the Delivery Center that belongs to 
another Division as long as the owning Division is trying to score additional points with that 
subassembly.  If the subassembly from one Division is no longer actively being used to score 
additional points, then another Division may move the subassembly to gain access to a Flight 
Level.  A completely assembled aircraft may not be moved from the Delivery Center, a Flight 
Level, or disassembled by a non-owning Division. 

2. It is considered damaging to the game pieces to use a mechanism that penetrates their surface. 

3. Game pieces may not be forcibly launched or thrown through the air.  There is no penalty for 
dropping a completed aircraft or subassembly. 

4. Violation of any of the above restrictions will result in a disqualification from the match with loss 
of points for that match. 

5. Robots may not retrieve or use any subassemblies that have touched the floor outside of the 
perimeter of the playing field boundary (see Figure 1).  Any subassembly(s) held by a robot may 
break the vertical boundary of the playing field but may not touch or come in contact with the 
floor outside the playing field.  The inside surface of the 1 by 4 inch wooden boundary is the 
virtual outer boundary for the playing field.  The top edge of the wooden boundary is considered 
to be outside of the playing field (ref. scoring scenario A.13 of Appendix A).  For a subassembly 
to score points, they must be completely within the virtual boundary at the end of the match. 

6. Subassemblies that are outside the playing field boundary (in part or whole) at the end of the 
match have no point value and shall be treated as non-existing.  Subassemblies installed to a 
subassembly that is outside the playing field boundary shall be awarded uninstalled points per 
Table 2 of Section 5. 

7. Parts passed over the Warehouse walls will be disqualified from the match currently in 
progress. 

 
 
6.4   Match Considerations 

1. Should a properly completed aircraft come apart within the boundary of the Delivery Center, that 
aircraft is considered to be no longer properly completed.  The robot of the owning Division may 
reassemble any subassemblies that have come apart within the delivery Center.  Final scoring 
is based on the status of the aircraft and/or subassemblies at the end of the match per Tables 1 
or 2 (ref. scoring scenario A.11 of Appendix A). 

2. If a Division robot (intentionally or unintentionally) causes another Division’s properly completed 
aircraft to fall and/or come apart, the Referee shall mark the score card corresponding to the 
last assembled state for that location or Flight Level for the Division’s once properly completed 
aircraft (ref. scoring scenario A.11 of Appendix A). 
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3. A completed aircraft placed at a Flight Level must maintain that Level by staying structurally 
intact (no robot contact) for a minimum of 3 seconds.  If the aircraft does not satisfy the 3 
second rule, the subassemblies shall be scored in their final state (with or without robot 
intervention) per Tables 1 or 2 at the end of the match.  If the aircraft comes apart for any other 
reason after satisfying the 3 second rule, it shall be scored as a completed aircraft at that Flight 
Level.  Subassemblies can not be reused for additional points (ref. scoring scenario A.11 of 
Appendix A). 

4. A two inch wide tape “line” establishes a virtual boundary between each Assembly Area and the 
Delivery Center on all four sides.  The virtual boundary shall be the edge of the tape closest to 
the Assembly Area and shall extend vertically upward to infinity (ref. scoring scenarios A.9 and 
A.11 of Appendix A).  The virtual tape boundary does not apply to aircraft in flight. 

5. The perimeter of the game field is defined by the inside edge of the wooden border (ref. Section 
3).  Any item extending (in part or whole) outside this boundary at the end of the match shall 
have no point value and shall be treated as non-existing. 

 
 
7.0   Competition Protocol 

There will be three phases to the competition: a seeding competition, a semi-final competition, and 
a final competition. 
 
During the seeding competition, each Division will participate in up to eight matches against 
randomly selected opponents. Fewer than eight matches per team may be played when time 
limitations exist, but all Divisions must be scheduled to participate in the same number of matches. 
The Division ranking after the seeding competition will be based on the average of the points 
scored during the seeding matches, excluding the Division’s lowest scoring match.  The top seven 
Divisions from the seeding competition will advance to the semi-final competition. The eighth 
Division for the semi-final competition will be selected from the other Divisions by a single “wild 
card” match between the four Divisions with the highest BEST notebook scores. 
 
During the semi-final competition, each Division will participate in a total of three matches based on 
the rotation shown in Table 5. The Division ranking for the semi-finals will be based on the total 
points the Division accumulates during the three semi-final matches (i.e., no scores are dropped, 
and the results of the seeding matches are not included.) 
 

Table 5 – Semi-final Match Rotation 

Starting Position Semi-Final 
Match  Yellow Blue Red Green 

1 Seed 4 Seed 1 Seed 5 Seed 8 

2 Seed 2 Seed 8 Seed 3 Seed 7 

3 Seed 6 Seed 4 Seed 7 Seed 1 

4 Seed 3 Seed 2 Seed 4 Seed 5 

5 Seed 5 Seed 7 Seed 8 Seed 6 

6 Seed 1 Seed 3 Seed 6 Seed 2 
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Competitions with a Division count greater than 32 may choose to advance more Divisions to the 
semi-final.  In this case, there will be 16 Divisions in the semi-final. The top 14 Divisions from the 
seeding matches will advance plus two wild card Divisions selected from the other Divisions by a 
pair of games by the eight Divisions with the highest BEST notebook scores (each division 
participates in one of the games). The two Divisions with the highest scores will get the wild card 
slots; note that these two Divisions may come from the same match. Details on the semi-final 
match rotation for this case will be provided by the hub or regional officials, but each Division will 
still participate in a total of three matches each during the semi-final. 
 
The four top ranked Divisions from the semi-final will advance to the final competition where they 
will participate in three additional matches in the field starting positions shown in Table 6. The final 
Division ranking will be based on the total points scored during the three final matches. 
 

Table 6 – Final Match Rotation 

Starting Position Final 
Match  Yellow Blue Red Green 

1 Semi 1 Semi 2 Semi 3 Semi 4 

2 Semi 4 Semi 3 Semi 2 Semi 1 

3 Semi 3 Semi 1 Semi 4 Semi 2 

 
 
7.1   Tie-breaker 

The average tie-breaker position will be included in the Division position calculation for each phase 
of the competition.  The tie-breaker position is determined by the order in which the robots close 
(activate) the tie-breaker switch.  The tie-breaker position includes only those matches during a 
particular phase of the competition.  For the seeding matches, the tie-breaker position of a 
Division’s lowest scoring match will be dropped (along with the score).  If the average tie-breaker 
position does not resolve a tie, the tie-breaker positions of the tied Divisions will be compared, 
starting with the most recent match and proceeding to earlier matches (within a competition phase) 
until a difference is found.  The Division that closes its tie-breaker switch first will place before the 
other Division(s). 
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8.0   Revision history 

This section is not part of the Game Specific Rules, but is provided to aid in delineate changes 
made to this document.  Detailed changes are summarized in Table 7. 

 
Table 7 – Revision History 

Rev. Description Date 

1.0 Initial release of Game Specific Rules 1 July 2008 

1.1 

-  Revised version date from 1 July to 1 August on title page 
-  Revised version number to 1.0 from 1.1 on all pages 
-  Added text: “The Aircraft Game Piece Drawings and Aircraft 

Assembly Instructions are located on the BRI website.  The 
Aircraft Game Piece Drawings are provided for reference, and the 
Aircraft Assembly Instructions provide step-by-step guidance on 
how to assemble the five aircraft subassemblies used in this 
game.” to Section 4.0, on page 11 

-  Added text: “The game pieces shall be provided by a local hub or 
a regional hub and are considered to be the official game pieces 
for that competition.” to Section 5.1.5 on page 15 

-  Added text: “A Division robot can only be in its Warehouse when 
the light(s) are on.” to Section 6.2 on page 18 

-  Inserted Section 8.0, Revision History, on this page 

1 Aug 2008 
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Appendix A: 
BEST 2008 Game Specific Rules 
Scoring Examples 
 
 
This Appendix provides a broad representation of potential game scenarios to specifically 
demonstrate practical application of the 2008 Game Specific Rules.  Each scenario also reflects the 
appropriate scoring based upon the rules provided in Sections 5 and 6 of the Game Specific Rules.   
 
The example scenarios included in this Appendix are: 
 
 

A.1 Landing Gear subassembly alone on the POU 

A.2 Four aircraft subassemblies within the Assembly Area - all uninstalled 

A.3 Properly installed wing subassembly - uninstalled fuselage in the Assembly Area 

A.4 Properly installed wing and power plant - uninstalled fuselage and empennage in the 
Assembly Area 

A.5 Properly installed wing and fuselage subassemblies - uninstalled power plant and 
empennage in the Assembly Area 

A.6 Properly installed wing, fuselage and power plant subassemblies - uninstalled 
empennage in the Assembly Area 

A.7 Properly installed fuselage, power plant and empennage within the Assembly Area - 
wing not on the landing gear 

A.8 All four subassemblies properly installed in the Assembly Area 

A.9 Two completely assembled aircraft – one in the Assembly Area and one in the Delivery 
Center 

A.10 Three completed aircraft at different Flight Levels and one completed aircraft in an 
Assembly Area 

A.11 Aircraft subassemblies dropped while in Flight, with pre and post 3 second rule 
considerations 

A.12 Completely assembled aircraft within the Delivery Center with wingtip partially extended 
over the tape 

A.13 Completely assembled aircraft within the Assembly Area with wingtip extended beyond 
game floor boundary 

A.14 Proper FOD placement 

 
Each of the game scenarios depicted in A.1 through A.14, above, also include parenthetic 
references (following the title) that direct the reader to the governing Paragraph or Section of the 
Game Specific Rules document. 
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A.1   Landing Gear subassembly alone on the POU  (ref. 5.1.5) 

Figure A-1 shows the landing gear subassembly positioned on the POU within the Assembly Area.  
The landing gear by itself has no point value. 

 
 

POU
Fixture

Assembly Area

*

*

POU
Fixture

Assembly Area

*

*

 

 
Figure A-1 – Landing gear subassembly on POU 

 
 
Note:  In the event that “all white” landing gear subassemblies are used, each should be marked 
(e.g., colored tape or stickers, colored marker, etc.) on the outside “face” of each gear (4 places 
total) to clearly define the color of the owning Division.  The white asterisks in Figure A-1 depict the 
proper marking locations of an all white landing gear subassembly to denote the owning Division 
(note: one side shown, two of four places). 
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A.2   Four aircraft subassemblies within the Assemb ly Area - all uninstalled (ref. 5.1.4) 

The scoring scenario depicted by Figure A-2 shows all four aircraft subassemblies positioned within 
the Assembly Area in proximity to the landing gear subassembly.  However, none are installed. 
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Figure A-2 – All aircraft subassemblies within the Assembly Area 

 
 
Should the match end with all four subassemblies within the Assembly Area (as shown), then this 
scenario would be scored using point values from Table 2 of Section 5 as: 

 
Wing subassembly in Assembly Area 50 points  

Fuselage subassembly in Assembly Area 50 points 

Engine subassembly in Assembly Area 50 points 

Tail subassembly in Assembly Area 50 points 

 200 points  

 

Note: specific location and orientation of the subassemblies is not required to achieve uninstalled 
points within the Assembly Area. 
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A.3 Properly installed wing subassembly - uninstall ed fuselage in the Assembly Area (ref. 
5.1.4, 5.1.5 and 5.1.7) 

The scoring scenario depicted by Figure A-3 shows two aircraft subassemblies located within the 
Assembly Area.  In this case, only the wing subassembly is properly installed on the landing gear.  
The landing gear subassembly may be moved anywhere within the Assembly or Warehouse Areas 
before, during or after the build process. 
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Assembly Area
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wing
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Figure A-3 – Wing installed, and fuselage within th e Assembly Area 

 

Should the match end with wing subassembly installed and the fuselage merely positioned within 
the Assembly Area, then this scenario would be scored using point values from Table 2 of Section 5 
as: 
 

Wing subassembly properly installed on the Landing Gear 150 points  

Fuselage subassembly in Assembly Area 50 points 

 200 points  

 
Scenario scoring would be the same in the event that the power plant or the empennage 
subassembly was in the Assembly Area instead of the fuselage, as shown by Figure A-3. 
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A.4 Properly installed wing and power plant - unins talled fuselage and empennage in the 
Assembly Area  (ref. 5.1.4 and 5.1.7) 

The scoring scenario depicted by Figure A-4 shows all four aircraft subassemblies positioned within 
the Assembly Area.  In this case, only the wing and the power plant subassemblies are properly 
installed and would receive assembly points. 
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Figure A-4 – Wing and power plant installed, uninst alled empennage in the Assembly Area 
 
 
Should the match end with only the wing and power plant subassemblies installed (and empennage 
within the Assembly Area), then this scenario would be scored using point values from Table 2 of 
Section 5 as: 
 

Wing subassembly properly installed on landing gear 150 points 

Power plant subassembly properly installed on fuselage 150 points 

Empennage in Assembly Area – scores Assembly Area points 50 points 

Fuselage not installed – scores Assembly Area points 50 points 

 400 points 

 
Scenario scoring would be the same in the event that the empennage subassembly was installed 
instead of the power plant, as shown by Figure A-4. 
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A.5 Properly installed wing and fuselage subassembl ies - uninstalled power plant and 
empennage in the Assembly Area  (ref. 5.1.4 and 5.1.7)  

The scoring scenario depicted by Figure A-5 shows all four aircraft subassemblies located within 
the Assembly Area.  In this case, only the wing and fuselage subassemblies are properly installed 
on the landing gear.  The power plant and the empennage subassemblies are uninstalled, but 
located in the Assembly Area. 
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Figure A-5 – Fuselage and wing installed, uninstall ed empennage 
and power plant in Assembly Area 

 
 
Should the match end with the wing and fuselage subassemblies properly installed on the landing 
gear; the power plant and the empennage uninstalled in the Assembly Area, then this scenario 
would be scored using point values from Table 2 of Section 5 as: 

  
Wing installed on the landing gear 150 points 

Fuselage installed on the wing 150 points 

Power plant uninstalled – scores Assembly Area points 50 points 

Empennage uninstalled – scores Assembly Area points 50 points 

 400 points 
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A.6 Properly installed wing, fuselage and power pla nt subassemblies - uninstalled 
empennage in the Assembly Area (ref. 5.1.4 and 5.1.7) 

The scoring scenario depicted by Figure A-6 shows all four aircraft subassemblies located within 
the Assembly Area.  In this case, the wing, fuselage and power plant subassemblies are properly 
installed on the landing gear.  The empennage subassembly is uninstalled, but located in the 
Assembly Area. 

POU
Fixture

Assembly Area

wing

fuselage

power plant

empennage

POU
Fixture

Assembly Area

wing

fuselage

power plant

empennage

 
 

Figure A-6 – Power plant, wing and fuselage install ed, 
uninstalled empennage in Assembly Area 

 
Should the match end with the wing, fuselage and power plant subassemblies properly installed on 
the landing gear and the empennage uninstalled in the Assembly Area, then this scenario would be 
scored using point values from Table 2 of Section 5 as: 

Wing installed on the landing gear 150 points 

Fuselage installed on the wing 150 points 

Power plant installed on the fuselage 150 points 

Empennage uninstalled – scores Assembly Area points 50 points 

 500 points 
 
Scenario scoring would be the same in the event that the empennage subassembly was installed 
instead of the power plant, as shown by Figure A-6. 
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A.7 Properly installed fuselage, power plant and em pennage within the Assembly Area -
wing not on the landing gear (ref. 5.1.7) 

The scoring scenario depicted by Figure A-7 shows all four aircraft subassemblies in the Assembly 
Area with each installed one to another.  However, the wing is not installed on the landing gear.  
The landing gear subassembly does not have to remain on the POU (ref. 5.1.4). 
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Figure A-7 – Empennage, power plant and fuselage in stalled on the wing 
 
 

Should the match end with all four subassemblies installed together and the wing not installed on 
the landing gear, then this scenario would be scored using point values from Table 2 of Section 5 
as: 

Fuselage installed on the wing 150 points 

Power plant installed on fuselage 150 points 

Empennage installed on fuselage 150 points 

Wing not installed – scores Assembly Area points 50 points 

 500 points 
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A.8 All four Subassemblies properly installed in th e Assembly Area (ref. 5.1.6) 

The scoring scenario depicted by Figure A-8 shows all four aircraft subassemblies located within 
the Assembly Area and properly installed on the landing gear.  The landing gear subassembly may 
be moved anywhere within the Assembly or Warehouse Areas before, during or after the build 
process. 
` 
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Figure A-8 – All aircraft subassemblies properly in stalled 
within the Assembly Area 

 
 
Should the match end with all subassemblies properly installed on the landing gear within the 
Assembly Area, then this scenario would be scored using point values from Table 2 of Section 5 as: 
  

Wing installed on the landing gear 150 points 

Fuselage installed on the wing 150 points 

Power plant installed on the fuselage 150 points 

Empennage installed on the fuselage 150 points 

 600 points 
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A.9 Two completely assembled aircraft – one in the Assembly Area and one in the 
Delivery Center (ref. 5.1.6 and 6.4.4) 

The scoring scenario depicted by Figure A-9 shows two completely assembled aircraft.  One (Red 
Division) is positioned within the Assembly Area.  The other (Green Division) is positioned within 
the Delivery Center. 
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Figure A-9 – Two completed aircraft – positioned in  the 
Assembly Area and Delivery Center 

 
 
Should the match end with the aircraft positioned as shown, then this scenario would be scored for 
the respective Divisions using point values from Tables 1 and 2 of Section 5 as: 

  
Red aircraft within the Assembly Area 600 points 

Green aircraft within the Delivery Center 800 points 
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A.10 Three completed aircraft at different Flight L evels and one completed aircraft in an 
Assembly Area (ref. 5.1.6 and 5.1.9) 

The scoring scenario depicted by Figure A-10 shows three completely assembled aircraft in flight - 
one aircraft at each of the three different Flight Levels.  One completed aircraft (Red Division) is 
also positioned within the Assembly Area.  
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Figure A-10 – Four completed aircraft – three in fl ight and 
one in the Assembly Area 

 
 
Should the match end with the aircraft positioned as shown, then this scenario would be scored for 
the respective Divisions using point values from Tables 1 and 2 of Section 5 as: 

 
Completed aircraft (red) within the Assembly Area 600 points 

Completed aircraft (red) at Flight Level 1 900 points 

Completed aircraft (yellow) at Flight Level 2 1000 points 

Completed aircraft (green) at Flight Level 3 1200 points 
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A.11 Aircraft subassemblies dropped while in Flight , with pre and post 3 second rule 
considerations (ref. 6.4.1, 6.4.2, and 6.4.3) 

Figure A-11 illustrates two different scenarios of aircraft that were placed in flight that ultimately lost 
part of their subassemblies.  On the left is a green Division aircraft at Flight Level 1.  On the right is 
a red Division aircraft at flight Level 2.  Each scenario will be discussed separately.  For illustrative 
purposes, the blue line is provided for reference in Figure A-11 to depict the virtual boundary 
between the Delivery Center and the different Assembly Areas as defined by the edge of the 2 inch 
tape. 
 

Delivery
Center Flight

Level 2

Flight
Level 1

wing stays
attached

wing
detaches

Delivery
Center Flight

Level 2

Flight
Level 1

wing stays
attached

wing
detaches

 
 

Figure A-11 – Two aircraft in Flight with dropped s ubassemblies 
 
 
For the green aircraft, let’s assume that the aircraft is placed at Flight Level 1 and for whatever 
reason; the structural integrity of the aircraft fails the 3 second rule and the Division robot is unable 
to reassemble the detached wing and landing gear within the 3 minute match limit.  Should the 
match end with the empennage and power plant subassemblies properly installed at Flight Level 1, 
with the wing and fuselage uninstalled in the Delivery center, then this scenario would be scored 
using point values from Table 2 of Section 5 as: 
  

Power plant installed on the fuselage 150 points 

Empennage installed on the fuselage 150 points 

Wing not installed on the landing gear 50 points 

Fuselage not installed on the wing 50 points 

 400 points 
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In the event that the assembled aircraft becomes disassembled after the 3 second rule, or  a robot 
from another Division causes the damage, the green Division (in this example) shall receive 900 
points per rule 6.4.3.  Subassemblies may not be reused to score additional points. 
 
For the red aircraft, let’s assume that the aircraft is placed at Flight Level 2 (as shown by Figure A-
11) and for whatever reason; the structural integrity of the aircraft fails the 3 second rule and the 
Division robot is unable to reassemble the detached wing and landing gear within the 3 minute 
match limit.  Should the match end with the empennage and power plant subassemblies properly 
installed at Flight Level 2, the wing installed on the landing gear within the Delivery center, and the 
fuselage uninstalled, then this scenario would be scored using point values from Table 2 of Section 
5 as: 

  
Power plant installed on the fuselage 150 points 

Empennage installed on the fuselage 150 points 

Wing installed on the landing gear 150 points 

Fuselage not installed on the wing 50 points 

 500 points 

 
In the event that the assembled aircraft becomes disassembled after the 3 second rule, or  a robot 
from another Division causes the damage, the red Division (in this example) shall receive 1000 
points per rule 6.4.3.  Subassemblies may not be reused to score additional points. 
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A.12 Completely assembled aircraft within the Deliv ery Center with wingtip partially 
extended over the tape (ref. 5.1.8 and 6.4.4) 

The scoring scenario depicted by Figure A-12 shows the wingtip over-lapping the tape between the 
Delivery Center and the Assembly Area.  The virtual boundary between the Delivery Center and the 
Assembly Area is the inside edge of the tape closest to the Assembly Area (red line added for 
clarity), per 6.4.4.  Therefore, the green Division aircraft is determined to be completely within the 
Delivery Center per 5.1.8. 
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Figure A-12 – Aircraft in Delivery Center with wing tip close to boundary 

 

Should the match end with the aircraft positioned as shown by figure A-12, then the green Division 
would receive 800 points based upon information in Table 1.  If the wingtip was extended past this 
same virtual boundary at the end of the match, then the aircraft would not be completely within the 
Delivery Center boundary.  As such, the aircraft would be scored as being in the Assembly Area.  
Consequently, the green Division would only score 600 points. 
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A.13 Completely assembled aircraft within the Assem bly Area with wingtip extended 
beyond game floor boundary (ref. 6.3.5 and 6.3.6) 

The scoring scenario depicted by Figure A-13 shows the wingtip extended beyond the game floor 
boundary (i.e., inside surface of wood – red line added for clarity) within the Assembly Area.   
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Figure A-13 – Aircraft in Assembly Area with wingti p beyond floor boundary 

 
 
Should the match end with the aircraft positioned as shown by figure A-13, then the green Division 
would receive points per 6.3.5 and 6.3.6. 
 

Landing gear subassembly (no point value) 0 points 

Wing subassembly (out of bounds) 0 points 

Fuselage uninstalled (wing non-existing) 50 points 

Power plant installed on the fuselage 150 points 

Empennage installed on the fuselage 150 points 

 350 points 
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A.14 Proper FOD placement (ref. 5.1.3 and 6.4.5) 

The scoring scenario depicted by Figure A-14 shows two pieces of FOD in the Waste Disposal 
Area.  The nut is lying against the inside surface of the outer boundary, and the bolt is lying against 
the same surface, but extending over the virtual boundary (i.e., inside surface of wood – red line 
added for clarity). 
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Figure A-14 – FOD placement within Waste Disposal A rea 

 

Should the match end with the FOD positioned as shown, then the FOD would be scored using 
point values from Table 3 of Section 5 as: 

  
Nut within the virtual boundary 50 points 

Bolt outside of the virtual boundary 0 points 

 50 points 

 

If the two FOD pieces in this scenario (above) were touching, the nut would not be disqualified by 
the bolt.  The nut would still score points.  The bolt (for this example) is considered to be non-
existing. 


