THE COMPETITION MANUAL -1998

President’s Summary

The FIRST Competition has proven its worth as an opportunity for youth to gain
or increase their appreciation and interest in Science and Technology. We have
been growing rapidly and will continue to do so. We are becoming nationally
recognized as an effective organization with immense potential. As we grow, we
are going to be faced with new challenges. Some challenges will require change
to our organization, others may require minor changes in the Competition. We
also plan to implement new programs in 1998 which will be geared to younger
students and schools themselves. We will update our web page as changes occur,
especially with changes which affect our teams.

As we progress, we need to maintain the purpose of our existence, and not lose
sight of our vision which is: .

At FIRST, we see a world where science and technology are
celebrated, where kids think science is cool and dream of
becoming science and technology heroes.

Over the course of 3 weekends in 1998, 5 Regional Competitions are scheduled.
In 1998, everyone will have the opportunity to go to the National Championship
at Disney’s Epcot. As we look forward to 1999 we could have 1,000 teams
participating, with Regional Competitions throughout the country, and as many
teams as possible at the National. 1999 will present an exhilarating challenge in
how we accomplish this feat, but it will lead the way to more and more youth
participating in the excitement of FIRST.

We need your feedback to accomplish our goals. In return, we promise to
provide you with our feedback. We will strive to reduce team costs. We will
endeavor to increase scholarship opportunities and assist teams in their ability to
be competitive regardless of their size or financial support. We will continue to
insist that even though this is a competition, the priority is a learning experience
for the youth. A poorly performing robot done by students is a better robot than
a super robot where the students did not participate or learn. The same concept
applies to the Chairman’s, Founder’s, Animation and other special awards.

Lastly, remember that participation is an experience in life. Teamwork,
Inspiration, Dedication, Respect, Assertiveness, Social Grace, Ethics, Community,
Self-Appreciation, and Fulfillment, are all part of the tools required for a
successful and rewarding career. Feel free to call or write us to share your
opinions.

Good luck.

Andrew Allen
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COPYRIGHT NOTICE
The contents of this manual are copyright © 1994, 1998 FIRST.

Teams are hereby permitted to make an unlimited number of reproductions of
this manual for team use only. This manual is not to be distributed to the public.
Teams wishing to describe the game design, field design, or other aspects of The
Competition in press releases, web pages, etc. are welcome to do so as long as the
description is not detailed enough that The Competition could easily be
duplicated. '

PHOTO/VIDEO RELEASE STATEMENT

Photographs and video footage will be taken at The Competition - 1998 events.
By choosing to attend or participate, you grant FIRST permission to the
photographs and/or video footage.
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1. THE GAME

1.1 Game Description

Teams must design and build robots to collect, transport and lift balls. In
addition to a robot, each team will be allowed to use a human player to interact
with the balls. The robots will compete within a hexagon-shaped playing field
with an 8 foot tall, hexagon-shaped central goal, with three rail goals extending
outward from the center goal. The players will be located at stations just outside
the playing field. Driver Stations, Human Player/Interaction Zones, goal
positions, and starting locations of the balls, robots and players are shown in
Figures 1.1 and 1.2. These drawings are not to scale and are not intended for use
in constructing team practice fields.

Each team will have 9 balls which can be placed on the rail goals or in the central
goal to score points. The balls will be color coded to identify team ownership.
Points will be awarded to teams at the conclusion of each two minute match
according to the number of balls and their positions.

Each ball placed in a rail goal will be worth points but they will not count unless
at least 1 ball has been placed into the central goal. The balls placed in the central
goal will not score points in themselves but will serve to double points made by
balls placed in the rail goals. The position of a ball placed on the rail goals will
determine how many points it is worth. Placement of a ball on the outer third of
the rail goal will be worth 3 points, on the inner third 2 points, and on the inner
third 1 point. If a team places balls solely in the central goal and none on the rail
goals, no points will be awarded. Since it is probable teams may have tied score
points at the end of a match, tie breakers will decide the team placement for the
match. The tie break rules are listed in the SC rules section of this manual.

A complete set of rules for the game is contained in Appendix A.

We strongly encourage you to develop and wear team uniforms, including
identifying hats and T-shirts that display company and high school team names
and/or logos. This will help the audience, announcers, judges and spectators
identify you and your robot. The FIRST logo is not permitted for use on team
shirts or any other merchandise. Teams have taken pieces of the logo for
inclusion in their own unique team logos but it is not allowable in its pure form.
If your team would like to “personalize” in this manner it must be approved by
FIRST.

Copyright © 1998 FIRST 1



THE COMPETITION MANUAL -1998 - SECTION 1

N B
R AARAAAS (typical
N =

3 places)
3 Point 3
Zone \ .-....-.- X
2 Point
Zone

" 1 Point /\
Central Goal Zone @ @

Rail Goal
@ (ty;laical
@ @ 3 places)

Barrier, all ‘
around P @ @ @
Row of 3
Driver Balls
Station, —— r (typical
(typical 3 places)
3 places)
Interaction
::Jer:a(gl;I:Z'er — Zone, contains 3
3 places) B(at;;:i ;t| Start
3 places)

Key: Blue Team
E Red Team
White Team

Playing Field - Top View
Seeding/Double Elimination Rounds
Figure 1.1

Copyright © 1998 FIRST



THE COMPETITION MANUAL -1998 SECTION 1

3 Point A
Zone _- 5D
2 Point \ 3 %
Zone E R
1 Point 20,
Zone
Central Goal
Rail Goal
(typical
Barrier, all 3 places)
around
.l:l‘:l:l-l:l‘ :
e e Row of 2
e e e utale Balls
o N e ey e ¢ (ypica
(Sttya tfonl, o o q’ -'-li'- 3 places)
pica v odvdoid
2 places) ] ¥~ Interaction
Human Player ____—%~ o e s n"n"s Zone, contains 3
Area (typical Balls at Start
2 places) (typical
2 places)

Key: Blue Team
E Red Team

Playing Field - Top View
Seeding/Double Elimination Rounds
Figure 1.2

Copyright © 1998 FIRST



THE COMPETITION MANUAL -1998 SECTION 1

4 Copyright © 1998 FIRST



THE COMPETITION MANUAL -1998 APPENDIX A

APPENDIX A - COMPLETE LIST OF RULES
P Game Rules ofiﬂay

P1.  Prior to the start of each match, teams will be assigned a color: Red, White,
or Blue. This color will be used to determine the placement of the robot,
human player, and drivers & coaches around the playing field. Figures 1.1
& 1.2 show the color-based layout of the playing field.

P2. During setup for each match, robots may be placed in any orientation
within the designated starting area, but may not touch the central or rail
portions of the goal or the field border.

P3. During a match, five members per team (two "drivers", two "coaches",
and one "player") are allowed in the designated areas next to the field.
Operator badges will be supplied by FIRST at each event and must be worn
by these team members for field access.

P4. The two drivers and the human player must be students from a pre-
college team partner school.

P5. During a match, the robots may only be operated by the drivers and/or by
software running in the on-board control system.

P6. The drivers and coaches must remain at the driver stations during the
match, and may not reach over the playing field or player stations.

P7. Human players must remain at the player stations during a match, and
may not reach over the playing field or team operator areas. No part of a
player’s body may extend past the rail that divides the field from the
interaction zone.

P8. Inside the player station, adjacent to the playing field, is a three foot
interaction zone. Although this is part of the player station, players may
not apply weight (stand, sit, kneel, etc.) to this portion of the player station
during a match. Reaching and/or leaning over the interaction zone, such
as to grab or throw balls, is OK. See V13 for the penalties imposed for a
player encroaching into the interaction zone.

The interaction zone is intended as a safety feature to help prevent
potentially dangerous contact between robots and humans. Please exercise
caution when reaching into the interaction zone.

P9. Robots are allowed to extend into the player station interaction zone.
Incidental contact within the interaction zone is acceptable

P10. No robot will be allowed to steal balls from an opponents player station.

P11. A human player may choose not to return balls to the playing field.
However, any balls which leave the player's station, such as by rolling or
being pushed out of the boundaries, will be returned to the playing field
near the player's station without undue delay.
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P12.

P13.

Pi4.

P15.

P16.

P17.
P18.
P19.

P20.

P21.

A human player may retain a maximum of 3 balls at any one time within
the player station. This includes opponent team balls as well as their own.

Human players may use only their bodies to interact with the balls.
Special clothing and/or equipment will only be allowed for those who
demonstrate a need based on a physical disability.

Each team will start with 3 balls in the interaction zone at their player
station, and 6 balls on the playing field. The playing field balls will be
arranged as shown in Figures 1.1 & 1.2.

Each match will last for two minutes. It will begin when the control
system is enabled and end when it is disabled, unless the match is whistled
dead by the referees.

Occasionally rematches will be run should the following Control System
components or other specified items supplied by FIRST be found defective:

1.) Transmitter

2.) Receiver

3.) 12 Volt Battery

4.) Antennas

5.) RNets

6.) Data cable for Transmitting RNet

7.) 9 volt DC Power Supply or associated field wiring

8.) Failures in the playing field

9.) Antenna cables

10.) Data cable for Receiving RNet

- Teams must notify head referee they may call for a rematch prior to
exiting the field

- Teams will have 15 minutes after their match to request the head referee
to schedule a rematch

- Blown fuses will not constitute a reason for a rematch

During The Competition, teams will be notified of their field positions at
least 2 minutes prior to the start of their match.

Teams will be allowed a maximum of 1 minute to set up their robots on
the field and a maximum of 1 minute to remove all robot parts from the,
playing field following a match.

Teams will be allowed at least 4 minutes before their next scheduled
match.

From the beginning of the double elimination rounds through all finals
rounds teams may call time outs but they must be in 1 minute increments.
The cumulative time-outs for all competing teams in a round may not
exceed 5 minutes. No time-outs are allowed once play has begun.

It is acceptable for a robot to block the goal to prevent another team from
scoring.

78
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P21.

V1.

V2.

V3.

V4.

V5.

Vé.

V7.

V8.

Vo.

If a team is not ready to setup their robot on the field, and the 2 minute
notification period is about to expire, and they do not wish to forfeit the
match, then they must inform the head referee that they are invoking a
time-out.

Game Violations

Referees have ultimate authority during The Competition--their rulings
are final. No recorded replays of the incident will be reviewed by the
referees.

If a team is disqualified by a referee, their robot is turned off for the
remainder of the match, the human player must cease interacting with
balls at the player station, and any points scored during that match will be
forfeited.

If a robot is disabled by a referee, the robot is turned off for the remainder
of the match, and any points scored during that match will count. The
human player may continue to interact with balls at the player station.

A team may not win a match through an advantage gained by breaking a
rule, even accidentally.

Strategies aimed solely at the destruction, damage, tipping over, or
entanglement of opponents’ robots are not in the spirit of The
Competition and will not be allowed. Accidental tipping over an
opponent's robot is not considered damaging and will be allowed at the
discretion of the referees. Intentional stabbing, cutting, etc., is illegal. If a
breach of this rule occurs the contestant's control system may be disabled
by the referees.

Robot shoving will be allowed and is expected to be quite common. It is
very common for machines to run into each other at full speed and get
into shoving matches, and for arms and various other mechanisms to
experience the resultant forces.  This should be taken into consideration
when robots are designed and built.

If one team intentionally damages another team's robot, it will result in
disqualification. However, if the damaged team's robot is considered too
flimsy to begin with, the other team may not be disqualified. The ultimate
determination will be with the referees.

Deliberately damaging the playing field, controls, or balls (using spiked
wheels, for example) is strictly illegal and will result in disqualification.
Modification of the robot wheels to gain traction will not be allowed if this
would damage the field carpet. Rounded screw heads implanted in rubber
wheels may be OK but not screw points. This will be checked during robot
inspection at registration on the first event day.

If a robot damages the playing field, barriers, balls, or another robot, even
inadvertently, and the referees feel that further damage is likely to occur,
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V9.

V10.

V11.

V12.

V13.

Vi4.

V15.

If a robot damages the playing field, barriers, balls, or another robot, even
inadvertently, and the referees feel that further damage is likely to occur,
the referees may decide that corrective measures (such as eliminating a
sharp edge) are required to allow the robot to continue competing. The
robot will not be allowed to compete until corrective action is approved by
the head referee.

A robot may not contaminate the playing field, balls, goal, or another robot
with lubricants. If so, the robot will not be allowed to compete, until
corrective action and approval is given by the head referee. .

After a match, team members are not allowed on the playing field until
referees have completed the scoring procedure.

The outer field barriers are safety features of the playing field. Robots
should not be designed to react against them. Incidental contact with the
barriers is acceptable. Pushing a ball against a barrier to allow pickup of the
ball or passage of the ball to the human player under the barrier in front of
the player station is acceptable if the forces applied are not sufficient to
damage the barrier or otherwise deform the playing field.

A player must remain in the player station zone during play. It is
acceptable for a player to reach over the Interaction Zone. If a player
applies weight to the interaction zone, referees will use a progressive scale
of penalties depending on the effect of the infraction (see below). If a
player steps out of the player station for reasons of personal safety, no
penalty will be imposed. If a player inadvertently steps over the line, and
it does not affect the outcome of the match, then they will receive a minor
penalty. If stepping over the line affects the outcome of the match, such as
when throwing a ball that scores or otherwise affects the outcome, then
the team will be disqualified. Repeated minor infractions will result in
increasingly severe penalties. Penalties will be indicated by Referees
throwing down flags color coded to the team receiving the penalty. See
rule P8.

Minor Penalty #1: Warning

Minor Penalty #2: Lose 1 point (prior to doubling)

Minor Penalty #3: Lose additional 2 points (prior to doubling)

Minor Penalty #4: Lose additional 4 points (prior to doubling)

Minor Penalty #5/Major penalty: Disqualification

Robots which become entangled in the barriers or goal will not be freed
until after the match has finished, unless the entanglement represents a
safety hazard.

For safety reasons, no part of a robot may touch the human players. If this
occurs due to an intentional act, the team causing the safety hazard will be
disqualified. If this occurs by accident, the robot may be disabled if the
referee judges the situation to be a safety hazard.
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V16. For safety reasons, no robot may launch a projectile of any sort, including
balls, toward the player stations or driver stations, with the one exception
noted below. If this occurs due to an intentional act, the team causing the
safety hazard will be disqualified. If this occurs by accident, the robot
causing the safety hazard will be disabled. The referees will decide’
whether the violation was intentional or an accident.

* It is acceptable for a robot to launch balls, but no other types of
projectiles, toward the player station assigned to the same team as the
robot. :

V17. Robot may not release any separate part of itself during a match. They
must remain whole.

V18. During a match, no team member may intentionally touch any robot,
except for reasons of personal safety. If this happens, the team will be
disqualified.

V19. During a match, no driver or coach may intentionally touch a ball, except
for reasons of personal safety. If this happens, the team will be
disqualified.

V20. If a robot goes out-of-bounds to the point that it has to apply force to any
out-of-bounds surface to rejoin play, its control system will be disabled. A
machine should not be designed to react with an out-of-bounds surface for
any reason. Refer to Section 2 for playing field boundaries.

V21. If one team moves another robot out-of-bounds, the robot out-of-bounds
will be disabled for the remainder of the match.

V22. A robot cannot inhibit the movement of another robot by pinning against
a field border, goal, etc. for more than 10 seconds. The pinning robot will
be told by the referee to release the robot and back away approximately 3
feet. If the referee determines this to be a regular intentional occurrence
the violator will be disabled.

V23. If a robot goes out-of-bounds and it is holding balls and is turned off, balls
that are securely held by the robot will not be returned to the playing field.
This is a practical matter designed to prevent damage to the robots and/or
balls. If the balls are easily retrieved or fall from the robot to the floor, they
will be returned to the playing field.

V24. Balls which are knocked out-of-bounds will be placed back into play next
to the field border near the exit point without undue delay. Balls returned
to play will not be fed directly to a robot or human player.

V25. Balls which are popped will be replaced without undue delay. If a ball |
pops while being held by a robot, the referees may opt to pause the match
and place the replacement ball in the hold of the robot.

V26. It is not the responsibility of the referees or field staff if they damage
trapping devices while attempting to retrieve balls. Please design your
robot so that balls may be retrieved quickly and easily after a match is over.
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V27.

V28.

V29.

SC

 SC1.

SC2.
SC3.
SC4.

SCs.

No remote communication devices, such as air phones, walkie-talkies,
cellular phones, etc., may be used by team members at the playing field.
These devices can cause interference of remote control signals and
malfunction of robots. If such devices are used, a team will be disqualified
from the that match and forfeit the next match. A remote camera is
allowed if specific permission is granted by FIRST.

No team may build a device, even if it is from Kit parts, to hinder the
operation of another team'’s control system. Disabling an opponent’s
control system is not in the spirit of the competition. That team will be
disqualified

Any robot which causes a safety hazard during a match will be disabled.
SCoring

Final scoring will begin when all balls launched before a round ends come
to rest or upon a referees' decision. Team members will not be allowed
onto the field until all scoring is complete.

All decisions regarding scoring will be made by the referees.
The winner of a match is the team with the highest score.
Final Scoring.

1. Each ball placed on any rail goal will be worth points as follows. Balls
placed on the outer third of the rail goal (closest to the field border)
will be worth 3 points, on the inner third 2 points, and on the inner
third (closest to the central goal) 1 point. A ball must be contacting
both rails of a rail goal to be counted.

2. Each ball in the central goal will double the points of the balls placed
on the rail goals. A ball will be considered in the goal if the center
plane of the ball is below the top edge of the goal and the center plane
of the ball is within the outside edge of the goal.

3. Balls placed in the central goal will count as doublers only and will
not be counted as point balls.

In the event of a tied score the following tie breaking conditions will be
applied in the order below until the tie is broken:

1. The team with the least penalties or warnings during the match.

2. The team with the greatest number of balls on the rail goals.

3. The team with greatest number of balls in the highest scoring
position (vertically) on any of the rail goals. When more than 1
team'’s ball is in this position, the next highest ball level will be the
determining factor.

The team with the most balls in the central goal.
The team with the highest ball in the central goal.
The team with the most opponent’s balls in their player station.

SR
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S

S1.

S2.

S3.

S4.

S5.
S6.

57.
S8.

S9.

S10.

S11.

M1.

Safety Rules

Safety first. Due to the nature of the event in which electrical equipment,
springs and tools are used, safety will not be compromised.

Safety glasses must be worn by all team members in the driver stations
during matches (drivers and coaches).

Human players must wear the provided safety helmets with face shields
properly positioned during matches.

Safety glasses must be worn by team members when working on their
robot in the pit area. They are also highly recommended if adjacent
neighboring team(s) are working on their robot(s).

Any robot which causes a safety hazard during a match will be disabled.

If at any time the referees determine that a robot is likely to cause safety
hazards in future matches, the robot must be modified to the referees'
satisfaction or it will not be allowed to compete.

Balls are the only projectiles that may be launched.

Latex tubing may be used for the purpose of storing energy to launch balls
so long as no more than the quantity provided in the Kit it used.

Do not tamper with the power supply, batteries, chargers, speed
controllers, joysticks, or any other control system component except as
noted in the control system rules. Tampering could result in failure or
malfunction of the control system, and lead to a safety hazard or damage
to the robot.

Remove the battery from the robot while making adjustments to your
robot. Due to the strength of the motors in the Kit, it is important to keep
fingers away from the gears while your robot is connected to a power
supply.

The battery can deliver more than 100 Amperes. Do not let the wires
come into contact with any metal surfaces. Route wires carefully to avoid
damage and short circuits, which may cause serious burns, fire, and/or
permanent destruction of the batteries.

Machine Design & Operation Rules

The energy used by the robots in The Competition must come solely from:
1. Electrical energy derived from the onboard battery ,
2. Storage achieved by deformation of springs or the latex tubing
3. Compressed air (or vacuum) stored in the air accumulator (the
accumulator may be charged prior to the start of a match, but only by
the pump furnished in the Kit) '
4. A change in the altitude of the device's center of gravity.
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M2. Robots must sit, unconstrained, inside a 36X30 " rectangular footprint and
be no more than 48" high at the start of a match. The weight of the robot,
including battery and control system, may not exceed 130.0 pounds.

Size < 36" long dimension x 30" short dimension x 48" high; Weight <
130.0 pounds

Tip: Keep in mind that these are maximum dimensions. It is recommended that
robots be designed for slightly smaller dimensions and weights in order to allow
a degree of tolerance for oversized/overweight mechanisms and differences in
measurement between the team and the official inspection. Many teams have
discovered the hard way that reducing size and weight while preserving
functionality is no easy task after the robot has been constructed.

Also, many shippers such as UPS will not ship packages as large as a full robot.
Many teams have found it helpful to make ease of disassembly and reassembly
one of their design goals.

M3. All robots will be inspected, and weighed and measured during the
practice day at each Competition event. The robot must pass inspection
before competing in any seeding or elimination match. Teams may be re-
inspected anytime during an event at FIRST’s discretion. If modifications
to your robot are necessary to meet the above requirements, they must be
completed before seeding matches begin. If a team wishes to have their
robot re-inspected to insure rules compliance, they may ask FIRST officials
to do so. If Team A suspects Team B of a violation, Team A may approach
FIRST officials and ask them to take another look at the Team B’s robot.
This is an area where “Gracious Professionalism” is very important.

M4. Teams are expected to design and build robots to withstand vigorous
amounts of interaction with other robots. (See also rules V6-V8.)

M5. Until the controls are enabled at the beginning of each match, robots and
any appendages, or extensions must remain unconstrained within the

36"x30"x48" starting size. Once a match begins, robots may extend beyond
that limit under their own power.

M6. Robots must be designed to operate by reacting against the surface of the
playing field, the innermost face of the 4x6 field border, the goal, the balls,
the other robots, and the air. Robots should not be designed to react off of
the top face of the border. If your robot inadvertently drives on the top of
the 4x6 field border, you won’t be penalized unless the playing field is
damaged. (See Section 2.2 for Field Diagrams.)

M?7. Robots must display their team company and school names and/or logos.
The judges, referees, and announcers must be able to easily identify them
by name. In addition, team numbers must be displayed on at least two
opposite sides (180 degrees apart) of the robot. Numbers should be at least
5 inches high and clearly visible from a distance of not less than 50 feet.
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Ms.

MS8.

Mo.

M10.

M11.

Mi2.

“Non-functional” decorations may be added to machines under the
following conditions:

Decorations must not cause the weight or initial size requirements for the
robot to be exceeded.

Decorations must not affect the outcome of the match. For example,
flashing lights are OK as long as they do not blind opponents.

Any decorations which involve broadcasting a signal to/from the robot,
such as remote cameras, must be cleared with FIRST prior to use.

Decorations may draw power from the control system (batteries or relay
outputs) as long as they do not affect the operation of other control system
components.

Non-functional decorations do not count against the $425 limit or
Additional Hardware List.

Decals

Robots must be designed to be operated by the wireless programmable
control system.

Gaining traction by using adhesives or by damaging the surface of the
playing field or the balls is not allowed. (See also Rules V9-10.)

During any Competition event, any mechanism which will alter the
operation of the robot may not be added or removed after the first match
of the seeding rounds unless mandated by the judges for rule compliance
reasons. However, mechanisms existing on the robot may be reconfigured
between matches. Also, the control system may be reprogrammed as
described in the control system rules between matches.

No substitute robots are permitted; however, functionally identical
replacement parts are allowed.

Only items listed under the PNEUMATICS section of the Kit list may be
used to store, generate, or transmit compressed air or vacuum, with the
following exceptions:

e Suction cups may be fabricated from legal Kit parts, as defined in rule
K1 below.

e Pneumatic fittings from Small Parts, Inc. may be used.

Custom-made pneumatic fittings, air cylinders, pumps, air accumulators,
and so forth are not allowed, even if they are created from components
included in the Kits. Also, valves, syringes, tubing, and so forth from SPI
or outside sources may not be used for pneumatics.
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ClL

Cs.

Control System Rules

The control system is provided to allow wireless control of the robots. The
Transmitter, Receiver, servos, speed controllers, RNets, antennas,
batteries, battery chargers, power supply, data cables, circuit breakers, fuse,
and joysticks may not be tampered with, modified, adjusted or marked in
any way, with the following exceptions:

* The dip switches on the Transmitter and Receiver may be set for
custom operation.

e The user programmable code in the Receiver may be customized.

* The speed controllers may be calibrated as described in Owner's
Manual.

e The connectors on the ends of the 12 AWG PWM wires on speed

controllers must be removed. Do not remove the connector on the
24 AWG, 3 wire PWM cable.

e Cut the red 24 AWG wire and insulate both resulting cut wire ends.
This must be done to assure trouble free operation.

Tampering includes drilling, cutting, machining, gluing, rewiring, etc. All
items listed in Rule C1 must be mounted without alteration. Do not write
on or otherwise mark control system components.

Do not attach tape, stick-on hook & loop fasteners, glue, or other adhesives
to control system components. FIRST will re-uses many of these
components, and these items can be difficult to remove. Instead, use
clamps, straps, or existing holes for mounting. The only exceptions to this
rule are:

¢ Tape may be used to secure the position of the trimmers on the
Joysticks in order to prevent accidental changes in calibration.

* Stick-on hook & loop fasteners may be used to attach the speed
controllers and RNets.

* Position the RNet so that it is easily accessible and can be swapped in
and out. This will be done during competition during set up when
there is limited time available.

For mounting control system components, use mechanical fasteners, such
as cable ties, straps, or brackets. Do not use tape, stick-on hook & loop
fasteners, glue, or other adhesives.

The black project box is intended to serve as a mounting point for the
rocker switches and potentiometers and to enclose the associated wiring.
You may modify the project box in any manner to accommodate your
needs.
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C4

C5.

Cé.

C7.

cs.

Co.

C10.

Cl11.

C12.

C13.

C14.

C15.

C1e.

C17.

Only the wire supplied in the Kit may be used to conduct electricity.
Additional wire is not permitted.

Electrical devices may only be wired as described in Section 4. Other
important facts are also listed here.

The 10 gauge wire must be used for connections from the battery to the
speed controllers, from the speed controllers to any motors, and from the
battery to the Receiver.

The 16 gauge jacketed cable must be used for any device connected to a
relay output.

The 24 gauge wire may only be used for connecting sensors (limit switches,
reed switches, rocker switches, air pressure switches, potentiometers,
optical sensors) to inputs or for extending the PWM cables.

Relay outputs may not power more than one device per output. (The
double-solenoid valve is considered one device, because the diodes may be
used to route power to only one solenoid at a time.)

Only the Receiver, speed controllers, optical sensor, and muffin fan may
be connected directly to the fused battery outputs.

The drill motors and van door motors may be powered only by the speed
controllers.

Do not connect the drill motors or van door motors to the relay outputs.

No more than one drill motor or van door motors may be powered by
each speed controller.

The seat motors and tape drives may be powered by the speed controllers
or the relay outputs. A maximum of two seat and/or tape drive motors
may be powered by each speed controller.

Two 0.1uF capacitors, included with each Tekin speed controller, must be
installed on each drill motor connected to a speed controller, as described
in the Owner's Manual.

One 30A circuit breaker (provided in the Kit) must be installed in series
with each drill motor and each van door motor. The circuit breaker must
be accessible for inspection at each Competition event.

The battery fuse (provided in the Kit) must be installed in series with the
positive terminal of the battery, such that all battery output flows through
this fuse before being distributed to the Receiver, speed controllers, fan, or
optical sensors. This fuse must be accessible for inspection at each
Competition event.

Only the 9 Vdc power supply included with the Kit may be used to power
the Transmitter. Use of an alternate power supply could damage the
Transmitter or RNet and is therefore prohibited.
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C18.

C19.

C20.

C21.

C24.

C25.

C26.

C27.

C28.

C29.

K1.

Do not connect 12 Vdc power or ground wires to the relay outputs. Doing
so will cause a short circuit and may damage the Receiver.

Do not connect 12 Vdc power, relay, speed controller, or PWM outputs to
the sensor port on the Receiver. Power for sensors is available from the
sensor port.

All sensors used on the robot must be connected directly to the sensor port
on the Receiver, and may not be wired in series with the motors, pumps,
or valves.

RNets may not be used in the Pit Area at any Competition event. A tether
must be used for bench testing.

If the control system is damaged due to improper wiring or misuse, FIRST
will charge for repair or replacement of the affected items. (See Section 3.4
for details.)

During the competition your robot may only be operated with a battery
provided by FIRST.

When recharging Kit batteries you may only use the charger provided by
FIRST.

For safety reasons the battery fuse provided in the kit must be wired in
series with the positive output terminal of the battery. No device may be
connected between this fuse and the battery terminal.

All wires distributing power with a constant polarity (i.e. not a relay or
speed controller output) must be color coded as follows:

e Use Red 10 AWG, Red 24 AWG, or White 16 AWG wire for +12 Vdc.
e Use Black 10 AWG, Black 24 AWG, or 16 AWG wire for Ground.

Teams are responsible for any software bugs introduced into the
Receiver's control program when using a custom program. If a software
bug negatively impacts the performance of a robot during a competition
match, it will not be grounds for a rematch or even a pause in the match.

Position the Receiver within your robot so that the LED’s may be seen
during operation in a match. This will greatly facilitate analysis in case of
problems and will be beneficial to you and field personnel during the
Competition.

Position the 12 Vdc battery within your robot so that it is accessible and
may be easily changed out between matches.

Kit Materials Usage & Limitations

Each robot must be constructed exclusively from materials provided in the
Kit of Parts ("the Kit") supplied by FIRST, with the following additions
and exceptions:
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e Material available from.outside sources, as explained below.
o Material satisfying the unlimited quantity criteria, as explained below.

 The Kit containers, part packaging, and any documentation in the Kit
container may not be used to build the device.

« Adhesive tape may not be used except as an electrical insulator.

e Lubricants may not be used except to reduce friction within your own
robot.

Qutside Sources - Small Parts, Inc. Catalog

Each team receives an account with a $425 credit balance which will be
debited for the actual purchases you make. You may go beyond this
dollar limitation for prototyping or to purchase spare parts, but your
team is responsible for paying the balance on the account. See Appendix
D for more details on accounting and ordering.

Up to $425 worth of materials purchased from Small Parts, Inc. (SPI) may
appear on your final robot. Items which appear below in the unlimited
quantity category do not count against the $425 limit when used as
described. When your robot is inspected at a competition, you will be
asked to verify that you have not used more than $425 worth of
materials on your robot. Be prepared to show documentation to support
this requirement, e.g. a bill of materials and purchase prices.

It has been brought to our attention in the event that the actual prices of
components purchased from Small Parts, Inc. may not match the prices

printed in the catalog. Please use the catalog prices when calculating the
cost of robot components from SPI for compliance with the $425 limit.

If you use only a portion of what you buy from Small Parts, you may
prorate the dollar amount used to the smallest quantity listed for
purchase in the catalog. For example, if you buy 5' of rod which could
have been purchased by the foot, but end up using only 6", you may
calculate the amount used as the purchase price for one foot.

utside Sources - Additional rdware Li

Materials on the Additional Hardware List may be obtained from any
supplier, but in limited quantity. A specific list of materials and
maximum quantities/dimensions is provided in Section 3.3. Cost is not
considered.

If an item on the Additional Hardware List is available from Small Parts,
Inc., then it may be purchased from SPI without being counted against
the $425 limit on materials purchased from SPI. However, any amount
of the item purchased from SPI above and beyond the quantity allowed
in the Additional Hardware List will count against the $425 limit on SPI
parts used on the robot. Obviously, any item purchased from SPI will
count against your credit limit, regardless of whether or not it is listed in
the Additional Hardware List.
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&

K4.

Unlimited Quantity It

The following items may be used in unlimited quantity subject to the
following criteria. (See rule K9)
. Fasteners, washers, nuts and adhesives — if used only
. These items are not to be used to fabricate a
structure or device that is not the item’s normal function (with the
exception of the next stated criteria).

¢ Pins in a linkage or hinge.

¢ Crimp-on spade connectors - if used to conduct electricity, used with
the proper gauge wire, crimped properly, and fully insulated, such as
the spade connectors provided in the Kits. Other types of crimp-on
connectors are not allowed.

¢ Adhesive tape — if used as an electrical insulator.

® Lubricants — if used to reduce friction within your own device.

¢ Teflon tape - if used around the threads of pneumatic fittings to
prevent leaks.

* Shrink wrap tubing of any diameter -- if used for electrical insulation.

* Pipe fittings (tees, reducers, elbows, and angles) — if used to join
sections of pipe

* Endcaps — if used to cap pipe.

* Pipe flanges — if used on the ends of pipe.

Many of the materials in the Kit are raw materials. They are intended to
be used for manufacturing structural or mechanical parts for your robot.

There is no restriction on the total quantity of sprockets/pulleys and
chain/belt that can appear on your robot. However, there is a restriction
on the amount which can be obtained from outside sources other than
SPI. (See the Additional Hardware List and Rule K4 .) Any quantity above
the amount listed on the Additional Hardware List must therefore be
purchased from SPI, or manufactured from raw materials available from
either the Kit, the Additional Hardware List, or SPL

As denoted in the Additional Hardware List, each team may purchase
from an outside source sprockets (not gears) and/or pulleys and additional
chain and/or belt, with the following conditions:

¢ On your final robot, you may use no more than a combined total of 4
purchased sprockets and/or pulleys from outside sources other than
SPI.

¢ On your final robot, you may use no more than a combined total of
12' of chain and/or belt from outside sources other than SPI. There
are no restrictions regarding pitch or width of chain and/or belt.
However, you may not purchase a wide belt, slice it lengthwise, and
use more than a 12' length in the final robot.
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Keé.

K7.

Ks8.

Ko9.

K10.

K11.

e These components must be "commercially available," strictly off-the-
shelf only. No custom or special orders. Within the SPI catalog
there are custom lengths of a specific cross section item available for
standard parts with special orders. These items may be ordered and
are considered off-the-shelf. Unless the catalog specifically mentions
sizes other than those listed for a given part are available, do not
special order parts via SPI. One of the reasons for using the SPI
catalog is to insure all teams have equal access to parts. Allowing a
team to use a part others did not know was available would be unfair.

e - A double-sprocket or double-pulley assembly counts as two sprockets
or pulleys, respectively.

Gears (not sprockets) must be purchased from SPI, or manufactured from
raw materials available from either the Kit, the Additional Hardware List,
or SPIL.

The dimensions for sheets and boards listed in the Additional Hardware
List represent the maximum length and maximum width which may be
purchased, not the total area. The thickness represents a fixed quantity, not
a maximum.

The dimensions for rods and shafts listed in the Additional Hardware List
represent the maximum length that may be purchased for a given
diameter of rod/shaft.

You may purchase only either 1/2” plywood or 7/16” chipboard listed in
the Additional Hardware List.

If any item listed as an Unlimited Quantity Item is used for a purpose
other than its specified use, it must either:

e Be purchased from SPI against the $425 limit

¢ Be manufactured from raw materials available in the Kit or the
Additional Hardware List or SPL

Items which present a risk of entanglement may be disallowed by the
referees.

For safety reasons, you may not fabricate your own springs. However, it is
acceptable to elastically deform and relax materials not designated as
springs as long as the rate at which the energy is released does not exceed
the rate at which the energy was stored. This is intended to allow
reasonable use of the elastic properties of materials without creating
unsafe conditions caused by sudden the release of stored energy in
materials not designed to act as springs. Materials which are designated as
springs include: All items listed in the Springs section of the Kit List, and
compression, tension, torsion, constant force, Latex tubing, and washer
springs available from Small Parts, Inc. You may not modify a pneumatic
actuator in any way to use it as a spring.
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K12.

K13.

K14.

K15.

F1.

F2.
E3.

F4.

A limited number of replacement parts will be made available by FIRST
upon justified request. Otherwise, lost or damaged Kit materials may be
replaced only with identical components of the same material,
dimensions and treatment.

Materials in the Kit may not be changed chemically with the following
exceptions:

* Resin and hardener may be mixed to produce epoxy.

The mailing tube provided in the Kit are considered packaging material
and may not be used during any Competition event.

The control system is the property of FIRST and certain components must
be returned at the conclusion of The Competition. The control system is
not for sale. Teams wishing to borrow the control system for a limited
amount of time after The Competition may do so by following the
procedures outlined in Section 5.11. For teams that wish to operate their
robots after this period, FIRST can provide basic instructions on how to
refit the robots to use off-the-shelf remote control systems.

Notes on Playing Field Construction

All field dimensions listed in Section 2 are specified on the drawings
provided with the 1998 Manual.

Balls will be inflated as specified on lable with ball in kit.

The playmg field carpet will rest directly on the floor or a protective ﬂoor
covering except where otherwise noted.

The central goal will rest directly on the floor or a protective floor

covering. The carpet will completely cover the circular disk which serves as a
base for the central goal. The central goal will be attached to the disk by bolts that
extend through bolt clearance holes in the carpet.
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2. THE PLAYING FIELD

2.1 Playing Field Description

The playing field is a carpeted, hexagon-shaped area with a vertically oriented
hexagonal shaped central goal and 3 rail goals extending outward from the
central goal. Around the perimeter of the field are 3 stations for human players,
and three stations for drivers and coaches. Prior to the start of each match, balls
are placed in specific starting locations around the playing field, on the rail goals,
and at the player stations, as shown in Figures 1.1 and 1.2.

2.1.1 Border

The perimeter of the field is defined by 3 sections forming a curb made of 4x6
lumber, and 3 1x4 boards which join these sections at the human player
positions. These flat boards are used to provide rigid connections between the
sections of 4x6 lumber that make up the field border and allow balls to be passed
from the field into the player stations. These boards are attached to recesses in
the bottom of the 4x6 border such that they do not raise them off the carpet The
border assembly rests directly on the carpet.

A barrier is constructed from 1 1/4 inch diameter schedule 40 steel pipe and
connecting fittings, and is mounted to the tops of the 4x6 border by pipe flanges.
The exact dimensions of the various sections, the assembly, and special hardware
required are shown in the field and field parts list documentation that is
supplied with The Competition Manual at the kick off.

2.1.2 Player Stations

There are 3 player stations located outside the perimeter of the playing field. The
stations are centered on three sides of the hexagonal field as shown in Figure 1.1.
The playing field barrier extends across the player station locations at the breaks
in the 4x6 playing field borders at the interfaces between the field and player
stations. This barrier is just high enough to allow balls to be pushed into the
player station without allowing robots in. Aside from these barriers, the player
stations have no physical structure. Player station borders are represented by tape
on the floor. '

Each player station is 5 feet wide (parallel to the field border), and 6 feet long
(extending out perpendicular to the field border). Each station is divided into
two areas, the human player zone where the player can sit/stand/kneel/etc., and
the interaction zone. The interaction zone extends outward from the playing
field border for a distance of 3 feet. The remaining player area extends 3 feet
further from the interaction zone. The exact dimensions, assembly, and
locations of the player stations are indicated in the field and field parts list
documentation which were supplied with the Competition Manual.
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2.1.3 Driver Stations

The driver stations are located outside the playing field. Driver stations consist
of a table surface supported by an arrangement of the 1 1/4 inch diameter
schedule 40 steel pipe and fittings. The team's Transmitter, the associated
control equipment, and safety glasses are placed on this surface. A transparent
safety shield is mounted on the field side of the station for protection of the
driver. The borders of the driver stations are represented by tape on the floor.
The exact dimensions and locations of the driver stations are shown in the field
and field parts list documentation. If there is someone on the team with a
physical disability, such as someone sitting in a wheelchair, we can have a special
shorter control station at an event. If your team will need this station at their
event(s), please contact FIRST so we can make it available.

2.1.4 Goal Description

The assembly consists of a central vertical goal and 3 rail goals that slope
downward from the outside field borders to the central goal. Assembly of the
central goal and the rail goals are shown in the field and field parts list
documentation.

2.1.4.1 Central Goal

The central goal is comprised of a 8 foot tall, hexagon-shaped central goal
mounted with 3 pairs of equally spaced vertical members.

2.1.4.2 Rail Goal

The 3 horizontal rail goals slope downward toward the central goal from the
field borders. There are cross stops positioned on each ramp to keep the balls
equally spaced so they are restricted from rolling toward the central goal. These
stops are used to position the balls during set up before each game begins.

2.1.5 Playing Field Notes

The carpet used for the playing fields is available from S.S. Mills, Inc. in Dalton,
Georgia. See Supplier Contact Information in Appendix C for address and
telephone number. The product description is: BR20, Code 87509, Brassfield
20/Pewter.

Notes that relate to field component tolerances, ball inflation, and carpet and
goal placement are presented in Appendix A under the Field (F) section.
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Days Inn, Ann Arbor

2380 Carpenter Rd., Ann Arbor, MI 48108
Ph: 313/971-0700

F:313/971-1492

$50 single/ double/ triple/ quad.

Cut Off Date: Feb. 25, 1998

Please note that all rooms are first come, first served. The rates quoted here can
only be guaranteed until the “cut off date” listed for each facility.

6.8 National Championship

The National Championship will be held at Walt Disney World's Epcot. For
directions and information about overnight accommodations, please see
appendix L

6.9 Estimated Schedule of Events
6.9.1 All Regionals

Day 1 Team arrival, Registration and Practice, Official Weigh-in and
Inspection
Day 2 Seeding Matches

Celebration Party (following seeding matches)
Day 3 Double Elimination Tournament & Finals
Awards Ceremony

6.9.2 National Championship

Day 1 Team arrival, Registration and Practice, Official Weigh-in and
Inspection

Day 2 Seeding Matches at Epcot Arena

Day 3 Double Elimination Tournament and Finals

Awards Ceremony at Epcot Arena
Wrap Party - Location is TBD

6.9.3 Registration

At each event, teams will need to register in the Pit Area by noon on the first day,
or Practice Day, of the event. At this time you will:

e Surrender both of your RNets and antenna

* Sign-up for your practice times
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» Receive an orientation packet to the event site and your pit station
e Inform FIRST where the machine will be after The Competition.

Once you have unpacked, a FIRST staff member will be around to photograph
your machine. These photographs will be used by the judges, referees and event
staff to identify teams and their machines while on-site at the event. Your robot
should be clearly identified with your corporate/university/school names.

6.9.4 Practice

In order to make the most of practice time, two fields run at the same time with
three teams on a field during an assigned practice slot. It is strongly
recommended that each team is respectful of the others sharing the field during
this time. Friendly interaction between machines is acceptable if both/all teams
are willing. Unsportsmanlike conduct on the part of a team at any time during
The Competition could result in penalty or disqualification.

Everyone will receive at least two 10 minute practice slots based on the time you
register. The earlier you check-in, the earlier your practice times will be. If
additional time is available, an announcement will be made and one additional
time slot per team will be assigned on a first-come, first-served basis.

If you need to change a practice slot because of the need for additional prep or
repair time, you will be responsible for finding a team with which to switch
practice. The staff in the Pit Area will help you locate a team; however, if you
cannot arrange the change, that practice slot may be forfeited.

6.9.5 Official Inspection

Before competing in the Seeding Matches, every machine must pass an
inspection for rules compliance. FIRST staff will be on-site all day to inspect your
machine. See Section 5 for inspection expectations and information.

6.9.6 Seeding Matches

Each team will compete between 3 and 6 times, and will accumulate points
towards its seeding rank. Since these matches are pre-set, lists will be distributed
to each team during the practice day. From each match, based on the score the
winner will receive 3 seeding points, second place will receive 1 seeding point
and the third place will receive no points.

After all matches, teams will be ranked by place totals (not points); ties will be
determined by total score, last match score, and flip of a coin, in that order.
Results of seeding will determine the first round matches of Saturday’s

competition.
6.9.7 Double Elimination Tournament & Finals

Each team will start off in the double-elimination tree according to their seed.
The winning team advances to the next round, and the losing teams move to the
losing bracket. Every team will be able to lose at least two matches before being
eliminated. Double Elimination concludes when there are only four teams left.
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The Finals follow the Double Elimination Tournament. The final four will play
1-on-1, best 2-of-3.

6.10 Shipping & Transportation of Machines

To provide every team, regardless of events in which they participate,
approximately the same number of design and build days, the following shipping

regulations and dates apply:
6.10.1 Teams competing solely in the National
Championship

1. Machines (Robots and Controls) MUST BE OUT OF TEAM HANDS by 5:00
p.m. on Friday, February 27, 1998. This means you may ship the machines or
drive the machines to the drayage/storage facility in Orlando by 5:00 p.m. on
February 27.

2. Teams will be asked to provide FIRST with shipping documentation to prove
shipment of machines.

6.10.2 All teams competing in a Regional event

1. Machines (Robots and Controls) MUST BE OUT OF TEAM HANDS by 5:00
p.m. on Tuesday, February 24, 1998. This means you may ship the machine or
drive the machine to the drayage/storage facility of your first event by 5:00
p.m. on February 24,

2. Teams will be asked to provide FIRST with shipping documentation to prove
shipment of machines.
6.10.3 Regional Competitors

1. After competing in a Regional, any teams competing in another event will
have two days to make repairs and/or changes to their machines, within all
rules outlined in this document.

2. Machines MUST ARRIVE at the next site by the next Tuesday at 5:00 p.m.
The exact dates are listed below.

3. Any team competing in more than one regional should call FIRST for exact
shipping deadlines.

FOR TEAMS COMPETING IN_ MORE THAN ONE EVENT:

If you are going from any Regional to the National, then Machines
(Robots and Controls) MUST BE OUT OF TEAM HANDS by the date
provided below at 5:00 p.m.:

Southwest Regional Regional:........ooeiininsinninnne. Tuesday, March 10, 1998
Motorola Midwest Regional: ..o Tuesday, March 17, 1998
New England Regional:.....coenniiscnnnisenn. Tuesday, March 17, 1998
Great Lakes RegIONAL: ......ocueiisimiisiimmssisssssmmssispsnses Tuesday, March 24, 1998
Johnson & Johnson Mid-Atlantic Regional:.................. Tuesday, March 24, 1998

62 Copyright © 1998 FIRST



THE COMPETITION MANUAL -1998 SECTION 6

6.10.4 Shipping Notes

¢ The phrase “Machines must be out of team hands” by a certain date and time
means that the robot and controls has to be in the hands of a shipping
company or hand-delivered to the drayage site on that date. No one affiliated
with your team is allowed to have contact with the robot after the given
deadline.

» Teams are responsible for the shipment of their machines, including the costs
involved in shipping. No COD shipments will be accepted.

* All machines must be shipped or brought to secured storage sites. These
addresses can be found in Appendix H. Refer to the deadlines listed above.

e When shipping, batteries must be unplugged and packaged separately from
the rest of the machine. A small box inside your crate is acceptable. This is a
federal law.

e Cardboard is not acceptable packaging for your robot. Wooden crates must be
used to avoid moisture problems. Remember, Florida is a humid state.
Robots hand delivered to storage facilities must also be crated.

e All crates must be clearly marked with the team’s complete name, as well as
any other information requested by the drayage company for that site. A
return address or the name of one team member is not enough information
for identification. The team number must be on all shipping containers in a
minimum of 6” numbers. The number must appear on all four sides, as well
as on the top of the container.

¢ The machines may not leave The Competition event site until the
conclusion of the event unless work must be performed at a FIRST
designated off-site machine shop.

6.11 Submission Deadlines

6.11.1 Team Profiles

FIRST will publish short profiles on each team in the event programs. By
Tuesday, January 20, 1998 FIRST must receive your profile. If you are sending
via mail it must be on disc as a Word Document or it sent via e-mail as a text file
(Ibuckley@usfirst.org or gwelcyng@usfirst.org). Please list your team number
and the competition you will be attending on the disk. Please keep in mind that
we are on a deadline and that late submissions run the risk of not being
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included. Listed below is the information required for your Team Profile. Please
respond to these questions ONLY, Please use plain text and no carriage returns!!!

1) Team Name *
2) Team Number
3) Team Nickname

4) Robot Name

5) Number of Students on Team
6) Number of Years in Competition
7)  Previous Awards Won at Competition (list them)

8) Team Motto (restricted to one phrase or sentence)
9) Team Highlight (restricted to one sentence)

* Team Name Note: Please list all corporations, universities and schools
involved on your team, as well as their locations. This information will be
included with the team profile in the event program. Please be sure that all
information given (full business/school names, city and state) be complete and
accurate.

6.11.2 Team Logos

Team logos are an optional item that will appear next to your Team Profile in
the program. Please mail one of the following forms by Tuesday, January 20,
1998.

¢ On Disc in TIFF of EPS format (250 ppi minimum)
¢ Black & White Camera-ready

Please be sure to include your team number and the competition you
will be attending on all mailings!!!
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6.11.3 Chairman’s Award Materials

Must be received at the FIRST OFFICE NO LATER THAN 5:00 PM ON FRIDAY,
FEBRUARY 18, 1998.

Please refer to Section #7 for details on this and other awards.

6.11.4 Event Attendees

Two weeks before each event, we need to get an estimate from you of how many
people will be attending from your team. FIRST must receive your number of
attendees by mail, e-mail (Ibuckley@usfirst.org), or fax by the following dates:

Southwast Regionali.........commrmimeame s saem s Friday, February 20, 1998
Motorola Midwest Regional:.....ccooecviienciciicnienencnnne, Friday, February 27, 1998
New England Repionali......comsmaumsnnssmm e Friday, February 27, 1998
Johnson & Johnson Mid-Atlantic Regional:..........ccccce. .. Friday, March 6, 1998
Great Eakes BEPIONAL....couwmsimmisimmmn s s Friday, March 6, 1998
National ‘Championship.....iaianaiaasaniaaes Friday, March 20, 1998

6.12 Before You Come to The Competition

6.12.1 Pit Area

Each team will have a table and power outlet in the pit area. We suggest you
bring an extension cord (heavy duty and at least 25') and a power strip to make
best use of your power drop. Machines will be delivered to your station.

No personal audio systems will be allowed in the Pit Area. FIRST staff make
frequent important announcements which all teams need to hear.

FIRST reserves the right to limit the number of team members in the pit area. If
the pit area becomes too crowded for machines and teams to safely and quickly
move back and forth to the field, we will request that some team members leave
the area. In the event that additional assistance from another team member is
necessary, please let FIRST know.

FIRST does not allow teams or individuals to sell items (T-shirts, pins, etc.) at
any of our events.
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6.13 Before You Leave The Competition

6.13.1 Take your Machine home

FIRST encourages teams to take their machines back home with them. FIRST
robots appear in pep rallies, parades, corporate annual meetings, and school
special events.

Teams will be required to pay a $500 Control System deposit at check in at their
first contest. This entitles the team to borrow the controls for events as
mentioned above, after their last event. The Control System remains the
property of FIRST and the $500 deposit is applied to cover possible damage to or
loss of Control System components. The deposit must be made by check or
money order. We do not accept purchase orders. Your deposit is placed in a
FIRST escrow account and will be refunded per the following conditions. The
FIRST control system is not for sale.

6.13.2 Return the Control System Components

Teams normally turn in their Control Systems at check out, after their last event.
Disassemble your hook up and return the individual Control System
Components (defined below) in your clean Kit containers. You may keep all
other Kit parts. FIRST does not want them back.

Each team must return the following Control System items when they check out
after their last event, unless a request for an extension of is made.

RNets
Antennas
Batteries
Battery Charger
Joysticks
Transmitter
Receiver

Tether Adapter
Power Supply
RNet Adapter
Kit Containers
BMNC Coax Cable
Ground Plane
BINC Bulkhead Connector

If teams have borrowed the above equipment, they must return items by October
2, 1998. Since the control systems are used for the following year competition, it
is critical that FIRST get these items back by specified deadlines. The security
deposit will be used to defray the cost of missing or inoperable items. Sponsors
will be billed for any cost that exceeds the security deposit (see cost of items listed
below). If items are not returned on time, an escalating penalty will be imposed
as follows:

[ e s G e a4 B
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Penalty applied against the $500 deposit if items not returned by specified date

10/9/98

10/16/98
10/25/98
10/30/98
11/6/98

11/13/98
11/20/98
11/27/98
12/4/98

12/11/98

10%
20%
30%
40%
20%
60%
70%
80%
90%
100%

$50

$100
5150
$200
$250
$300
5350
$400
5450
5200

Please return the complete set of Control System items. Return them in the Kit
containers. An efficient way to ship is to fill one container with parts and place
this container inside the other. The outside container can then be wrapped with
tape to secure the nested containers. If items are not returned by 12/11 /97, teams
will be billed for specific components at the costs specified below.

Cost of Control System Components

RNets

Antenna
Batteries
Battery Chargers
Joysticks
Transmitter
Receiver

Tether Adapter
Power Supply
RNet Adapter
Kit Containers
BINC Coax Cable
Ground Plane
BNC Bulkhead Connector

Total

Each

$1050
$10
$50
$25
$25
$250
$750
$10
$10
$10
$20
$10
$10
$10

Total

$2100
$10
$300
$75
$50
$250
$750
$10
$10
$10
$40
520
$10
520

$3655
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7. AWARDS

7.1 Chairman's Award

The Chairman’s Award is presented to the team which is judged to have created
the best partnership effort between team partners: pre-college school(s),
universities and/or businesses. All teams participating in The Competition -
1998 are eligible for this award. The recipient of this award is decided by an
independent panel of judges at the National Championship.

7.1.1 Chairman’s Award Criteria

The Chairman’s Award will be based solely upon the content of your Chairman'’s
Award submission. This submission should be in the form of video footage,
photos, essay, or any combination of the above.

While there are no specific length restrictions in any one category, your entire
submission must be able to be reviewed by the judges within 15 minutes. The
judges will be looking for submissions which have provided documentation
whose content best exemplifies the true meaning of FIRST. Categories to be
judged are:

1. Community Involvement (outreach, awareness, recruiting, fundraising, etc.)

2. Project Documentary (show partnership process between the school and
corporation/university)

3. FIRST Impact (how FIRST has impacted students, school curriculum,
engineers, etc. - provide stories or just statistics.)

Again, documentation may consist of any combination of the following:

1. Video footage in VHS format

2. Photos

3. Written chronicle in essay format

This material should be a team effort and need not be professionally produced,
but should clearly convey the effort made to develop a successful
school/university or school/business partnership. The recipient will be
announced at the National Championship during the Awards Ceremony on
Saturday, April 4, 1998. Feedback on your submission will be provided prior to
September 1, 1998,
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ALL DOCUMENTATION MUST BE IN FIRST OFFICES NO LATER
THAN 5:00 PM ON WEDNESDAY, FEBRUARY 18, 1998,

ALL SUBMISSIONS BECOME THE PROPERTY OF FIRST, AND CAN NOT BE
RETURNED.

The recipient carries home a traveling trophy--a high-tech, custom crafted Dean
Kamen Clock, which the New York Times called "Art That Ticks." Each finalist
team carries home two gears from The Clock, symbolizing their team’s efforts to
build an award winning team.

Chairman’s Award Materials: Tips

» Avoid going into great detail on FIRST, the robot, or the game itself. Use
your valuable video time and written space to tell the judges about the
partnership, community involvement, etc.

e Essays should be clearly and concisely written.

e Photos should clearly illustrate your partnership efforts (not the pizza
man!); focus on your workshop efforts, Design & Build, fund raising, etc.

e If your team submits a video be sure it is of good visual and audio quality.
It does not need to be professional but it is imperative that the judges see
and hear your message.

7.2 Founder's Award

Each year FIRST presents this award to honor a company, university or
individual that has contributed significantly to the growth of The Competition
through year-round efforts. Last year's winner, the Mr. Francois J. Castaing,
Executive Vice President of International and General Manager of Power Train
Operations will pass on the traveling trophy clock to the 1998 winner at the
Awards Celebration in Orlando.

7.3 Judges' Awards

On Saturday evening, April 4, 1998, FIRST will hold an Awards Celebration at
the Epcot Arena. At this event, a special judging panel will present the following
awards:

» Chairman's Award . The Quality Award

» 1997 National Champion . Leadership in Control Award
*  Most Creative Design . Rookie All-Stars (3)

¢ Best Offensive Round . Woodie Flowers Award for

e Qutstanding Defense Teaching Innovation

e Best Play of the Day
e Best Team Spirit Display
» Best Sportsmanship
e Lightest Machine in Finals
¢  Number One Seed
e« Most Photogenic
A regional series of judges’ awards is also planned.
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7.4 Autodesk Excellence in Engineering Creativity
and Communications Award

This award is determined by a special Autodesk judging panel prior to the event,
as well as the National judges at the National Championship. Information
about the Autodesk Animation Competition is located in Appendix E.

7.5 WPI Design Innovation Scholarship

Information about the WPI Design Innovation Scholarship is located in
Appendix F.

7.6 Daniel Webster College Scholarship
Details on the Daniel Webster College Scholarship is located in Appendix G.
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7.7 Woodie Flowers Award

The Woodie Flowers award celebrates effective communication in the art and
science of engineering and design. This award will be given each year to an
engineer or teacher identified and described by students as the one person who
has given them the best understanding of the challenges, opportunities, and
satisfaction involved in the discipline of engineering and design. The judges, led
by Professor Flowers, will select the recipient based on recommendation made by
those students submitting a one page essay describing the engineer or teacher and
his or her specific contributions. Each team submits only one recommended
recipient. The single-page description can be accompanied by one or two
photographs. The spirit of this award is twofold; the accomplishments in
communication by the engineer or teacher is essential; and equally important,
the student’s ability to communicate clearly and succinctly. Communication in
both directions is an integral part of learning. In this award, we recognize an
individual who has done an outstanding job of motivation through
communication. Additionally, the award challenges the student body to be clear
and concise in recognizing the value of communication.

Background

FIRST would like each team to nominate one individual from among the many
engineers and teachers working with them that truly inspires their team. This
individual would best exemplify excellence in engineering instruction by
explaining complex ideas to students in an inspiring way. Judging criteria will be
based on the team'’s description of how the teacher or engineer inspired each
member of the team in some or all of the following ways:

Level of student participation

Creativity of effort

Clear explanation of math, scientific and engineering concepts
Demonstrated enthusiasm for science and engineering
Encouragement to work on projects as a team effort

Inspiration to use problem solving skills

Inspiration to become an effective communicator

a & & & & & @

To create an award-winning robot, each team must move forward through a
complete product development cycle from designing a concept, developing a
prototype, testing manufacturing and operating the machine. This requires
teamwork, attention to detail, scheduling, and hard work. The award-winning
essay should answer this question, “How did the nominated person inspire your
team through this process?” If your essay describes examples of how this
individual excels above all others in this education process, then we can look
forward to presenting your team and your selected individual with an exciting
award that honors Professor Woodie Flowers and his contribution to
engineering, education, and communication.

The Woodie Flowers Award will be presented to the recipient on Saturday April
4 1998 at the National Championship Award Celebration.
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How to enter your nomination essay

Prepare a one page written essay nominating one engineer or teacher on your
team who exemplifies excellence in engineering, education, and
communication. Students should prepare this essay as a team effort. Your may
include photos as part of your entry, but only if pictures help to tell your story.
The cover of the essay should include the following:

e Award name
Selected individual’s full name
Individual’s affiliation
Team name
Names of all team members
School involved
Corporate partner

The Woodie Flowers Award essays are due on Sunday, March 15th to Mr. James
Edgar at the Small Parts Office (address below). The award will be presented
during the award ceremony on April 4, 1998. Remember, this nomination is to
specifically recognize an outstanding engineer or teacher associated with the
FIRST competition and your school and team. Each team should recognize that
the qualities exhibited by the engineer or teacher are paramount, but the
students’ ability to communicate those skills is equally important. Submissions
can be mailed or faxed.

a & & & @& @

Mr. James Edgar
The Woodie Flowers Award
SMALL PARTS, Inc.
13980 NW 58th Court
Miami Lakes, FL 33014
Fax: 1-800423-9009

Copyright © 1998 FIRST 75



THE COMPETITION MANUAL -1998 SECTION 7

7. AWARDS

7.1 Chairman's Award

The Chairman’s Award is presented to the team which is judged to have created
the best partnership effort between team partners: pre-college school(s),
universities and /or businesses. All teams participating in The Competition -
1998 are eligible for this award. The recipient of this award is decided by an
independent panel of judges at the National Championship.

7.1.1 Chairman’s Award Criteria

The Chairman’s Award will be based solely upon the content of your Chairman’s
Award submission. This submission should be in the form of video footage,
photos, essay, or any combination of the above.

While there are no specific length restrictions in any one category, your entire
submission must be able to be reviewed by the judges within 15 minutes. The
judges will be looking for submissions which have provided documentation
whose content best exemplifies the true meaning of FIRST. Categories to be
judged are:

1. Community Involvement (outreach, awareness, recruiting, fundraising, etc.)

2. Project Documentary (show partnership process between the school and
corporation/university)

3. FIRST Impact (how FIRST has impacted students, school curriculum,
engineers, etc. - provide stories or just statistics.)

Again, documentation may consist of any combination of the following:
1. Video footage in VHS format

2. Photos

3. Written chronicle in essay format

This material should be a team effort and need not be professionally produced,
but should clearly convey the effort made to develop a successful
school/university or school/business partnership. The recipient will be
announced at the National Championship during the Awards Ceremony on
Saturday, April 4, 1998. Feedback on your submission will be provided prior to
September 1, 1998.
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ALL DOCUMENTATION MUST BE IN FIRST OFFICES NO LATER
THAN 5:00 PM ON WEDNESDAY, FEBRUARY 18, 1998.

ALL SUBMISSIONS BECOME THE PROPERTY OF FIRST, AND CAN NOT BE
RETURNED.

The recipient carries home a traveling trophy--a high-tech, custom crafted Dean
Kamen Clock, which the New York Times called "Art That Ticks." Each finalist
team carries home two gears from The Clock, symbolizing their team'’s efforts to
build an award winning team.

Chairman’s Award Materials: Tips

e Avoid going into great detail on FIRST, the robot, or the game itself. Use
your valuable video time and written space to tell the judges about the
partnership, community involvement, etc.

~e Essays should be clearly and concisely written.

* Photos should clearly illustrate your partnership efforts (not the pizza
man!); focus on your workshop efforts, Design & Build, fund raising, etc.

* If your team submits a video be sure it is of good visual and audio quality.
It does not need to be professional but it is imperative that the judges see
and hear your message.

7.2 Founder's Award

Each year FIRST presents this award to honor a company, university or
individual that has contributed significantly to the growth of The Competition
through year-round efforts. Last year’s winner, the Mr. Francois J. Castaing,
Executive Vice President of International and General Manager of Power Train

Operations will pass on the traveling trophy clock to the 1998 winner at the
Awards Celebration in Orlando.

7.3 Judges' Awards

On Saturday evening, April 4, 1998, FIRST will hold an Awards Celebration at
the Epcot Arena. At this event, a special judging panel will present the following
awards:

e Chairman's Award . The Quality Award

¢ 1997 National Champion . Leadership in Control Award
* Most Creative Design . Rookie All-Stars (3)

* Best Offensive Round . Woodie Flowers Award for

*  Outstanding Defense Teaching Innovation

* Best Play of the Day

* Best Team Spirit Display

* Best Sportsmanship

e Lightest Machine in Finals
* Number One Seed

* Most Photogenic

! | series of judees’ gwards is also planned
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7.4 Autodesk Excellence in Engineering Creativity
and Communications Award

This award is determined by a special Autodesk judging panel prior to the event,
as well as the National judges at the National Championship. Information
about the Autodesk Animation Competition is located in Appendix E.

7.5 WPI Design Innovation Scholarship

Information about the WPI Design Innovation Scholarship is located in
Appendix F. '

7.6 Daniel Webster College Scholarship

Details on the Daniel Webster College Scholarship is located in Appendix G.
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7.7 Woodie Flowers Award

The Woodie Flowers award celebrates effective communication in the art and
science of engineering and design. This award will be given each year to an
engineer or teacher identified and described by students as the one person who
has given them the best understanding of the challenges, opportunities, and
satisfaction involved in the discipline of engineering and design. The judges, led
by Professor Flowers, will select the recipient based on recommendation made by
those students submitting a one page essay describing the engineer or teacher and
his or her specific contributions. Each team submits only one recommended
recipient. The single-page description can be accompanied by one or two
photographs. The spirit of this award is twofold; the accomplishments in
communication by the engineer or teacher is essential; and equally important,
the student’s ability to communicate clearly and succinctly. Communication in
both directions is an integral part of learning. In this award, we recognize an
individual who has done an outstanding job of motivation through
communication. Additionally, the award challenges the student body to be clear
and concise in recognizing the value of communication.

Background

FIRST would like each team to nominate one individual from among the many
engineers and teachers working with them that truly inspires their team. This
individual would best exemplify excellence in engineering instruction by
explaining complex ideas to students in an inspiring way. Judging criteria will be
based on the team'’s description of how the teacher or engineer inspired each
member of the team in some or all of the following ways:
¢ Level of student participation

Creativity of effort

Clear explanation of math, scientific and engineering concepts

Demonstrated enthusiasm for science and engineering
- Encouragement to work on projects as a team effort

Inspiration to use problem solving skills

Inspiration to become an effective communicator

To create an award-winning robot, each team must move forward through a
complete product development cycle from designing a concept, developing a
prototype, testing manufacturing and operating the machine. This requires
teamwork, attention to detail, scheduling, and hard work. The award-winning
essay should answer this question, “How did the nominated person inspire your
team through this process?” If your essay describes examples of how this
individual excels above all others in this education process, then we can look
forward to presenting your team and your selected individual with an exciting
award that honors Professor Woodie Flowers and his contribution to
engineering, education, and communication. ‘

The Woodie Flowers Award will be presented to the recipient on Saturday April
4, 1998 at the National Championship Award Celebration.
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How to enter your nomination essay

Prepare a one page written essay nominating one engineer or teacher on your
team who exemplifies excellence in engineering, education, and
communication. Students should prepare this essay as a team effort. Your may
include photos as part of your entry, but only if pictures help to tell your story.
The cover of the essay should include the following:

e Award name
Selected individual’s full name
Individual’'s affiliation
Team name
Names of all team members
School involved
Corporate partner

The Woodie Flowers Award essays are due on Sunday, March 15th to Mr. James
Edgar at the Small Parts Office (address below). The award will be presented
during the award ceremony on April 4, 1998. Remember, this nomination is to
specifically recognize an outstanding engineer or teacher associated with the
FIRST competition and your school and team. Each team should recognize that
the qualities exhibited by the engineer or teacher are paramount, but the
students’ ability to communicate those skills is equally important. Submissions
can be mailed or faxed.

Mr. James Edgar
The Woodie Flowers Award
SMALL PARTS, Inc.
13980 NW 58th Court
Miami Lakes, FL 33014
Fax: 1-800-423-9009
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