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1 Introduction

1.1 About F/IRST

FIRST® (For Inspiration and Recognition of Science and Technology) was founded by inventor Dean
Kamentoinspireyoung peopl eds interest in science and technol o
Hampshire, FIRST is a 501(c)(3) not-for-profit public charity.

FIRST provides four programs:

FIRST® Robotics Competition for grades 9-12, ages 14-18

FIRST® Tech Challenge for grades 7-12, ages 12-18

FIRST® LEGO® League for grades 4-8, ages 9-14 (ages 9-16 outside of North America)
FIRST® LEGO® League Jr. for grades K-4, ages 6-10

E k]

Please visit our website: www.firstinspires.org for more information about FIRST programs.

1.2 F/IRSTRobotics Competition

FIRST Robotics Competition pairs high school students with adult mentors (primarily engineers and
teachers) to design and build ROBOTS that compete against one another in a high-energy environment.

This varsity Sport for the MindE combines the excitement of sport with the rigors of science and
technology. Under strict rules, limited resources and time limits, teams of students are challenged to raise

funds, designoahaream ddmwardk ski | | RQBOESroperformi | d and pr oc
prescribed tasks againstafieldofc ompet i t or s . | t-Wwer lacdo cd rogiend eor ifirggads a
get.

Each January at an event known as iKickoff,0a new, challenging game is introduced. These exciting
competitions combine the practical application of science and technology with the fun, intense energy and
excitement of a championship-style sporting event. Teams are encouraged to display Gracious
Professionalism®, help other teams, and cooperate while competing. This is known as Coopertition®.

In 2018, FIRST Robotics Competition will reach 90,000 high-school students representing more than
3,600 teams. Teams come from nearly every state in the United States, as well as many other countries.

FIRST Robotics Competition teams will participate in 63 Regional Competitions, 85 District Competitions,
and 10 District Championships. In addition, approximately 800 teams will qualify to go to one of the two
FIRST Championships at the end of April, 2018.

Thi s vy e a,ardshis hanoak were presented at the 2018 FIRST Robotics Competition Kickoff on
Saturday, January 6, 2018.

At the Kickoff, all teams:

1 saw the 2018 game, FIRST® POWER UPSM, for the first time
1 learned about the 2018 game rules and regulations
1 received a Kickoff Kit that provides a starting point for robot build

1.3 Gracious Professionalfsma FIRSTCredo

Gracious Professionalism® is part of the ethos of FIRST. b way sf doing things that encourages high
quality work, emphasizes the value of others, and respects individuals and the community.

Section 1 Introduction
SOFIRST g Pl
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Gracious Professionalism is not clearly defined for a reason. It can and should mean different things to
everyone.

Some possible meanings of Gracious Professionalism include:

1 Gracious attitudes and behaviors are win-win

1 Gracious folks respect others and let that respect show in their actions

1 Professionals possess special knowledge and are trusted by society to use that knowledge
responsibly

1 Gracious Professionals make a valued contribution in a manner pleasing to others and to
themselves

In the context of FIRST, this means that all teams and participants should:

1 Learn to be strong competitors, but also treat one another with respect and kindness in the
process
1 Avoid leaving anyone feeling as if they are excluded or unappreciated

Knowledge, pride and empathy should be comfortably and genuinely blended.

In the end, Gracious Professionalism is part of pursuing a meaningful life. When professionals use
knowledge in a gracious manner and individuals act with integrity and sensitivity, everyone wins and
society benefits.

A T HFERST spirit encourages doing high-quality, well-
informed work in a manner that leaves everyone feeling
valued. Gracious Professionalism seems to be a good | :

descriptor for part of the ethos of FIRST. It is part of what &
makes FIRST different and wonderful. O

It is a good idea to spend time going over this concept with your team and reinforcing it regularly. We
recommend providing your team with real-life examples of Gracious Professionalism in practice, such as
when a team loans valuable materials or expertise to another team that they will later face as an
opponent in competition. Routinely highlight opportunities to display Gracious Professionalism at events,
and encourage team members to suggest ways in which they can demonstrate this quality themselves
and through outreach activities.

1.4 Coopertitioff

At FIRST, Coopertition® is displaying unqualified kindness and respect in the face of fierce competition.
Coopertition is founded on the concept and philosophy that teams can and should help and cooperate
with one another even as they compete. Coopertition involves learning from teammates and mentors.
Coopertition means competing always, but assisting and enabling others when you can.

A Message from Woodie Flowers Award Recipients

The Woodie Flowers Award is the most prestigious mentoring award in FIRST. The award recipients as of
the 2015 FIRST Championship created an important message for all FIRST Robotics Competition teams
to consider as we tackle each season.

AiPerforming at your best is important. Winning is i mpol

However, winning the right way and being proud of what you have accomplished and how you have
accomplished it is more important. FIRST could create rules and penalties to cover almost any scenario

Section 1 Introduction
DSOFIRST g PORER
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or situation, but we prefer an understandable game with simpler rules that allow us to think and be
creative in our designs.

We want to know that our partners and opponents are playing at their best in every match. We want to
know they are playing with integrity and not using strategies based on questionable behaviors.

As you create your robots and award presentations, prepare for competition and match play, create and
implement game strategies, and live your daily lives, remember what Woodie has said time and time
agai n, Make youreésta@dmother proud.6 0

1.5 This Document andélsiConventions

The 2018 Game and Season Manual is a resource for all FIRST Robotics Competition teams for
information specific to the 2018 season and the FIRST® POWER UPSM game. Its audience will find the
following detail:

a general overview of the FIRST POWER UP game

detail about the FIRST POWER UP playing field

description of how to play the FIRST POWER UP game

all season rules (e.g. safety, conduct, game play, inspection, etc.)

description of how teams advance at 2018 tournaments and throughout the season

=A =4 =8 -8 -4

The intent of this manual is that the text means exactly, and only, what it says. Please avoid interpreting

the text based on assumptions about intent, implementation of past rules, or how a situation might be in

ireal |l ife.o0 There are no hidden requirements or restr]|
everything.

Specific methods are used throughout this section to highlight warnings, cautions, key words and
phrases. These conventions are used to alert the reader to important information and are intended help
teams in constructing a ROBOT that complies with the rules in a safe manner.

Links to other section headings in this manual and external articles appear in blue underlined text.

Key words that have a particular meaning within the context of the FIRST Robotics Competition and
FIRST POWER UP are defined in Section 11 Glossary, and indicated in ALL CAPS throughout this
document.

The rule numbering scheme uses an indication of the section in which the rule is stated plus a serial
numbering system (e.g. safetsy bregliens wheddi M Gyiot etfcS,)a dree
specific rules uselot hsst be lbéclior s Jakety Qule®.i i n

Section 1 Introduction
DSOFIRST " PORER
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Warnings, cautions and notes appear in blue boxes. Pay close attention

to their contents as theyébére intepded to provid
behind a rule, helpful information on understanding or interpreting a rule,
and/ or possible fibest practiceso or use when i

affected by a rule.

While blue boxes are part of the manual, they do not carry the weight of
the actual rule (if there is an inadvertent conflict between a rule and its
blue box, the rule supersedes the language in the blue box).

With the exception of nominal dimensions, imperial dimensions are followed by comparable metric

dimensions in parentheses to provide metric users with the approximate size, weight, etc. Metric

conversions for non-rules (e.g. FIELD dimensions) round to the nearest whole unit e.g. "17 in. (~43 cm)0

and A6 ft. 4 in. (~193 cm).o0 Metric conversions in rul
with the rule (i.e. maximums round down, minimums round up). The metric conversions are offered for

convenient reference only and do not overrule or take the place of the imperial dimensions presented in

this manual and the field drawings (i.e. FIELD dimensions and rules will always defer to measurements

using imperial units).

Some sections and rules include colloquial language, also called headlines, in an effort to convey an
abbreviated intent of the rule or rule set. This language is differentiated using bold blue text. Any
disagreement between the specific language used in the rules and the colloquial language is an error,
and the specific rule language is the ultimate authority. If you discover a disparity, please let us know and
we will correct it.

Team resources thataren6t generally season specific (e.g. what to
resources, team organization recommendations, ROBOT transportation procedures, and award
descriptions) can be found on the FIRST Robotics Competition website.

1.6 Translations% Other Versions

The FIRST® POWER UPSM manual is originally and officially written in English, but is occasionally
translated into other languages for the benefit of FIRST Robotics Competition Teams whose native
language may not be English.

A text-based version can be provided only for use with assistive devices for visually and hearing-impaired
persons, and not for redistribution. For more information, please contact
frcteamadvocate @firstinspires.org.

In the event that a rule or description is a modified in an alternate version of this manual, the English pdf
version as published on the FIRST website is the commanding version.

1.7 TeamUpdates

Team updates are used to notify the FIRST Robotics Competition community of revisions to the official
season documentation (e.g. the manual, drawings, etc.) or important season news. Between Kickoff and
Stop Build Day, Team Updates are posted each Tuesday and Friday. Between Stop Build Day and the
week before FIRST Championship Houston, Team Updates are posted each Tuesday. Team updates are
posted on the FIRST® POWER UPSM Game and Season Materials website and generally posted before 5
pm, Eastern Time.

Generally, Team Updates follow the following convention:
1 Additions are highlighted in yellow. This is an example.

Section 1 Introduction
PSOFIRST e
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1 Deletions are indicated with a strikethrough. Fhis-is-an-example-
1 Notes that are added for clarity or explanation for the change but are not retained as part of
the manual appear in bold. This is an example.

1.8 Question and Answesystem

Questions about any 2018 Game and Season Manual content and FIRST® Robotics Competition
Event Experience web page content may be asked to FIRST using the official Question and Answer
System (i . e. fi,twhieh op@s ArdJanuary 10, 2018, noon Eastern. Details on the Q&A can be
found on the FIRST® POWER UPSM Game and Season Materials website. The Q&A is intended to help
clarify rules, and sometimes the responses result in revisions to the text in the official document (which is
communicated using Team Updates).

The Q&A is not a resource for rulings on hypothetical strategies or situations or a design review of a
ROBOT system for legality. The responses in the Q&A do not supersede the text in the manual, although
every effort will be made to eliminate inconsistencies between the two. While responses provided in the
Q&A may be used to aid discussion at each event, per Section 10.6 REFEREE Interaction and Section 9
Inspection & Eligibility Rules, REFEREES and Inspectors are the ultimate authority on rules. If you have
concerns about enforcement trends by volunteer authorities, please notify FIRST at
firstroboticscompetition@firstinspires.org.

Some examples of questions that will not be answered in the Q&A are:

1 Is this part/design legal?
1 How would a REFEREE rule if this specific, hypothetical game play happened?

Technical questions, e.g. an inquiry about how to check the image version on the roboRIO should be
posted to the FIRST Robotics Competition section of the FIRST Forums (any technical questions
submitted to the Q&A will be redirected there.)

Section 1 Introduction
PSOFIRST PR
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2 FIRSTPOWERYPverview

FIRST® POWER UPSM, the 2018 FIRST® Robotics Competition game, includes two alliances of video
game characters and their human operators who are trapped in an arcade game. Both alliances are
working to defeat the boss in order to escape!

Each three-team alliance prepares to defeat the boss in three ways:

1. Control the Switches and the Scale. Robots collect Power Cubes and place them on
Plates to control Switches or the Scale. When the Scale or their Switch is tipped in their
favor, it is considered owned by that Alliance. Alliances work to have Ownership for as
much time as possible.

2. Earn Power Ups. Robots deliver Power Cubes to their humans who then place them into
the Vault earning the Alliance Power Ups. Alliances use Power Ups to gain a temporary
advantage during the Match. There are three Power Ups available to teams: Force, Boost,
and Levitate.

o Force gives the alliance ownership of the Switch, Scale, or both for a limited period of
time

0 Boost doubles the rate points are earned for a limited period of time

0 Levitate gives a robot a free climb

3. Climb the Scale. Robots Climb the Scale in order to be ready to Face The Boss.
Figure 2-1: FIRST® POWER UPSM playing area

2
2S SOLIDWORKS

Modeling Solutions Partner

Each match begins with a 15-second Autonomous period in which Robots operate only on pre-
programmed instructions. During this period, Robots work to support the three efforts listed above as well
as earn points for crossing their Auto Line.

MF’RST Section 3/00verview FIRST
uPw
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Table 2-1: Autonomous Point Values

Cross the Auto Line (a.k.a Auto-Run) 5 points
Switch Ownership 2, + 2 points per second
Scale Ownership 2, + 2 points per second

During the remaining 2 minutes and 15 seconds of the match, the Teleoperated period, student drivers
control Robots. Teams on an Alliance work together to continue to control their Switch and the Scale.
They can also trade in their Power Cubes for Power Ups. During the final 30 seconds, teams work
together to Climb to Face the Boss. Points for these efforts are awarded as shown in Table 2-2.

Table 2-2: Teleoperated Point Values

Switch Ownership 1, + 1 point per second
Scale Ownership 1, + 1 point per second
Power Cube in Vault 5 points

Boost Power Up Bonus 2 points per second
Parked on Platform 5 points

Successful Climb 30 points

Alliances are seeded in the Qualification tournament using ranking points which are awarded based on a
combination of their Win-Loss-Tie record (2 points for a win, 1 point for a tie), the number of times they
achieve three Climbs (1 point), and the number of times during Autonomous they complete three Auto-
Runs and gain Ownership of their Switch (a.k.a the Auto-Quest) (1 point).

For full details, read on!

Section 2 Overview
SOFIRST i PR
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3 ARCADE

Figure 3-1: FIRST® POWER UPSM playing area

2
2S SOLIDWORKS

Modeling Solutions Partner

The ARCADE includes all elements of the game infrastructure that are required to play FIRST® POWER
UPSM: the FIELD, SWITCHES, the SCALE, VAULTS, carpet, the POWER CUBES, and all equipment
needed for FIELD control, ROBOT control, and scorekeeping.

The competition ARCADE is modular and assembled, used, disassembled, and shipped many times
during the competition season. It will undergo wear and tear. The ARCADE is designed to withstand
rigorous play and frequent shipping. Every effort is made to ensure that ARCADES are consistent from
event to event. However, ARCADES are assembled in different venues by different event staff and some
small variations occur. For details regarding assembly tolerances, please refer to the 2018 ARCADE
Layout and Marking Drawing. Successful Teams will design ROBOTS that are insensitive to these
variations.

lllustrations included in this section are for a general visual understanding of the FIRST® POWER UPSM
ARCADE, and dimensions included in the manual are nominal. Please refer to the official drawings for
exact dimensions, tolerances, and construction details. The official drawings, CAD models, and drawings
for low-cost versions of important elements of the FIRST® POWER UPSM FIELD are posted on the 2018
FIRST® POWER UPSM Game & Season Materials page on the FIRST® website.

3.1 Zones and Markings

¢ ALLIANCE STATION: a 22 ft. (~671 cm) wide by 10 ft. (~305 cm) deep by 10 ft. (~305 cm) tall
volume formed by, and including three (3) PLAYER STATIONS, an EXCHANGE wall, and 2 in.
ALLIANCE colored gaffers tape.

¢ AUTO LINE: a line of 2 in. (=5 cm), black gaffers tape that is the width of the FIELD and is 10 ft.
(~305 cm) from each ALLIANCE WALL to the leading edge of the tape.

Section 3 ARCADE IRST
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https://firstfrc.blob.core.windows.net/frc2018/Drawings/LayoutandMarkingDiagram.pdf
https://firstfrc.blob.core.windows.net/frc2018/Drawings/LayoutandMarkingDiagram.pdf
http://www.firstinspires.org/resource-library/frc/competition-manual-qa-system
http://www.firstinspires.org/resource-library/frc/competition-manual-qa-system

¢ EXCHANGE ZONE: A rectangular area 4 ft. (~122 cm) wide by 3 ft. (~91 cm) deep and infinitely tall
volume bounded by the EXCHANGE wall and 2 in. (~5 cm) ALLIANCE colored gaffers tape. The
EXCHANGE ZONE includes the tape, but excludes the wall.

¢ NULL TERRITORY: one of two, 7 ft. 11 Y4 in. (~242 cm) wide by 6 ft. (~183 cm) deep and infinitely
tall volumes formed by 2 in. (~5 cm), white gaffers tape and the GUARDRAILS. The NULL
TERRITORY includes the gaffers tape, but excludes the GUARDRAILS. The ALLI NWCE® S
TERRITORY for a MATCH corresponds to the SCALE PLATE color in that NULL TERRITORY and
does not change when the FORCE POWER UP is played.

e PLATFORM ZONE: a 11 ft. 1 %2 in. (~339 cm) wide by 9 ft. 11 % in. (~304 cm) deep and infinitely tall
volume bounded by 2 in. (~5 cm) ALLIANCE colored gaffers tape, the faces of the OUTRIGGERS,
TOWER, and the SWITCH. The PLATFORM ZONE includes the gaffers tape, but excludes the
SWITCH and the faces of the OUTRIGGERS AND TOWER.

¢ PORTAL: a 4 ft. (~122 cm) wide by 12 ft. 11 in. (~394 cm) deep infinitely tall volume bounded by,
and including, 2 in. (~5 cm). ALLIANCE colored gaffers tape and the PORTAL wall.

¢ POWER CUBE ZONE: A rectangular area 3 ft. 9 in. (~114 cm) wide by 3 ft. 6 in. (~107 cm) deep,
bounded by the SWITCH and 2 in. (~5 cm) ALLIANCE colored gaffers tape. The POWER CUBE
ZONE includes the gaffers tape, but excludes the SWITCH.

e STARTING LINE: a line of 2 in. (~5 cm), white gaffers tape that runs the width of the carpet and is 2
ft. 6 in. (~76 cm) behind the ALLIANCE WALL diamond plate.

Figure 3-2: Zones and Markings

Scoring Table
‘

AUTO LINE
STARTING
EXCHANGE / LINE

ZONE

ALLIANCE PLATFORM - PLATFORM : ALLIANCE

STATION ‘ , . | STATION

POWER CUBE
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PORTAL ‘ PORTAL
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3.2 FIELD

The FIELD for FIRST® POWER UPSMis a 27 ft. (~823 cm) by 54 ft. (~1646 cm) carpeted area, bound by
and including the inward-facing surfaces of the GUARDRAILS, PORTALS, EXCHANGE WALLS and
ALLIANCE WALLS. The carpet used for the FIELD is gray in color (Shaw Floors, Philadelphia
Commercial, Neylandl I 20, fAGround Peppero).
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There are two versions of GUARDRAILS and PLAYER STATIONS used for competitions. One design
has been used at FIRST® Robotics Competitions for several years and matches the 2018 Official FIRST
Field Drawings & Models. The other is designed and sold by AndyMark. While the designs are slightly
different, the critical dimensions, performance, and expected user experience between the two are the
same. Detailed drawings for the AndyMark design are posted on the AndyMark website. All illustrations in
the Game Manual show the traditional FIELD design.

3.2.1 GUARDRAIL

The GUARDRAIL is a system that consists of transparent polycarbonate supported on the top and bottom
by aluminum extrusion. The GUARDRAIL prevents ROBOTS from inadvertently exiting the FIELD during
a MATCH.

There are four (4) gates in the GUARDRAIL that allow access to the FIELD for placement and removal of
ROBOTS. The gates are 3 ft. 2 in. (~97 cm) wide and closed and shielded during the MATCH.

Figure 3-3: Gate locations

Scoring Table
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3.3 SCALE

There is one (1) SCALE centered in the field, and oriented so that the SCALE arm is parallel to the
ALLIANCE WALL. The SCALE features an arm, RUNGS, PLATES, OUTRIGGERS, PLATFORMS, and
TOWER. All frame surfaces are covered in polycarbonate panels. A cable protector extends from the
center of each side of the PLATFORM and is 2 ¥ in. (~6 cm) wide and % in. (~2 cm) high (Electriduct,
Inc. CSX-3, black). These cable protectors extend to the GUARDRAILS and the SWITCHES.
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http://files.andymark.com/FRC%20Field%20Perimeter%20Rev%2011-18-14-%20Detail%20Prints.pdf

Figure 3-4: The SCALE

Arm RUNG TOWER

PLATE

Polycarbonate

OUTRIGGER

PLATFORM
Cable Protector
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The BRICKS are graphics depicting golden squares surrounded by a black outline that extends 12 in.
(~30cm) above the surface of the PLATFORM. The BRICKS cover the polycarbonate panels at the base
of the TOWER and OUTRIGGERS.

Figure 3-5: The BRICKS
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3.3.1 SCALE PLATES

Each SCALE features two (2) PLATES which are 3 ft. (~91 cm) wide and 4 ft. (~122 cm) deep. The
outside edges of the two PLATES are 15 ft. (~457 cm) apart. Each PLATE has four polycarbonate walls
which contain Philips Color Kinetics LED lights. The wall closest to the center of the FIELD extends 1 ft. 3
in. (~38 cm) above the PLATE surface. The other walls extend up 3 ¥z in (~9 cm) above the PLATE
surface.

At the start of the MATCH the PLATES are even, such that the outside edges of each PLATE are 5 ft.
(=152 cm) +/- 1 in. (~2.5 cm) above the FIELD carpet. The SCALE can tilt and rest in different positions
depending on the number and location of the POWER CUBES on the PLATES. During the MATCH, the
SCALE is in one of three (3) states based on the magnitude of its tilt:

1. OWNERSHIP by the Red ALLIANCE, or
2. OWNERSHIP by the Blue ALLIANCE, or
3. neither ALLIANCE has OWNERSHIP

If the outside edge of an ALLIANCE colored PLATE is positioned between 4 ft. (~122 cm) and 4 ft. 8 in.
(~142 cm) above the FIELD carpet then the ALLIANCE has OWNERSHIP of the SCALE. If the outside
edge of an alliance colored PLATE is positioned between 5 ft. 4 in. (~163 cm) and 6 ft. (~182 cm) above
the FIELD carpet then the opposing ALLIANCE has OWNERSHIP. When neither ALLIANCE has
OWNERSHIP of the SCALE, the outside edges of the PLATES are between 5 ft. 4 in. (~163 cm) and 4 ft.
8 in. (~142 cm) above the FIELD carpet. See Figure 3-6. The time required to move between states is
dependent on the weight difference and the distribution of the weight on the SCALE PLATES. Details on
OWNERSHIP can be found in Section 4.2 _Scoring.

Figure 3-6: SCALE range of motion

6 ft. Highest Position

4 ft. 8 in. Ownership Begins
5 ft. Starting Height

4 ft. Lowest Position
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Not e: I t 6 s ptbessanielguamtity of ®POWER CEBES on the
PLATES on each side of the SCALE and have the SCALE not be
balanced. The location of the POWER CUBES on the SCALE/SWITCH
is a factor in its position.
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Figure 3-7: SCALE PLATE dimensions

< 15 ft.
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Figure 3-8: SCALE PLATE wall dimensions
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3.3.2 RUNGS

At the top of each SCALE there are two RUNGS, one per ALLIANCE. An AL L | A N BUN& @&xtends
into their PLATFORM ZONE. RUNGS consist of a 1 ft. 1 ft. 1 in. (~33 cm) long 1 ¥4 in. Schedule 40
aluminum pipe supported by 2 in. (~5 cm) box tubing. Each RUNG extends 8 ¥4 in. (~21 cm). from the
vertical face of the SCALE supports and 7 ft. (~213 cm) from the carpet to the top of the RUNG. The

RUNG in Figure 3-9 is highlighted for clarity.
Figure 3-9: RUNGS

8-1/4in.

7 ft. to Carpet
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3.3.3 OUTRIGGERS
The OUTRIGGERS are supports for the TOWER constructed from aluminum shielded by polycarbonate

3.3.4 TOWER

The TOWER is the central structure of the SCALE constructed from aluminum shielded by polycarbonate
which supports the RUNGS and SCALE PLATES. The tower is 17 in. (~43 cm) wide and extends 2 in.
(~5 cm) from the face of the OUTRIGGERS.
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Figure 3-10: Tower dimensions
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3.3.5 PLATFORM

Located at the base of the SCALE, on each side, is a PLATFORM covered with ALLIANCE colored
HDPE. The TOWER and OUTRIGGERS separate one PLATFORM from the other. Each PLATFORM is 8
ft. 8 in. (~264 cm) wide by 3 ft. 5 ¥4 in. (~105 cm) deep and 3 %z in. (~9 cm) tall. The ramps leading to the
PLATFORM are 1 ft. 1 in. (~33 cm) long with a 15.35 deg. angle.

Figure 3-11: PLATFORM length and width dimensions

3ft.5-1/4in.
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Figure 3-12: PLATFORM height and ramp dimensions

1ft. 3/4in.
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3.4 SWITCH

There are two (2) SWITCHES on the FIELD, one per ALLIANCE. Each SWITCH is centered across the
width of the FIELD, with the center of the SWITCH located 14 ft. (~427 cm) from the ALLIANCE
STATION. Each SWITCH is surrounded by a FENCE. An AL L | A N SWIHCH is the one located
closest to its ALLIANCE STATION.

Figure 3-13: SWITCH

3.4.1 SWITCH PLATES

Each SWITCH features two (2) PLATES which are 3 ft. (~91 cm) wide and 4 ft. (~122 cm) deep. The
outside edges of the two PLATES are 12 ft. (~366 cm) apart. Each PLATE has four polycarbonate walls
which contain Philips Color Kinetics LED lights. The wall closest to the center of the FIELD extends 1 ft. 3
in. (~38 cm) above the PLATE surface. The other walls extend up 3 ¥z in (~9 cm) above the PLATE
surface

The PLATES are 9 in. (~23 cm) above the carpet when the SWITCH is level. Like the SCALE, the
SWITCH tilts and rests in different positions based on the placement of POWER CUBES. During the
MATCH, the SWITCH is in one of three (3) states based on the magnitude of its tilt:

1. OWNERSHIP by the Red ALLIANCE, or
2. OWNERSHIP by the Blue ALLIANCE, or
3. neither ALLIANCE has OWNERSHIP

If the outside edge of an ALLIANCE colored PLATE is positioned between 3 in. (~8 cm) and 6 in. (~15
cm) above the FIELD carpet then the ALLIANCE has OWNERSHIP of the SWITCH. If the outside edge of
an ALLIANCE colored PLATE is positioned between 12 in (~30 cm) and 15 in. (~38 cm) above the FIELD
carpet then the opposing ALLIANCE has OWNERSHIP. When neither ALLIANCE has OWNERSHIP of
the SWITCH, the outside edges of the PLATES are between 6 in (~15 cm) and 12 in. (~30 cm) above the
FIELD carpet. See Figure 3-15. The time required to move between states is dependent on the weight
difference and the distribution of the weight on the SWITCH PLATES. Details on OWNERSHIP can be
found in Section 4.2 _Scoring
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