WOMEN’S COMPETITIVE ROBOTICS TOURNAMENT 2001:

“STACK ATTACK”

Tournament Structure: 

Teams will be scheduled for a set number of seeding matches during the first phase of the competition.  In each of these matches, the teams will be randomly paired with an alliance partner who shares the points won.  The alliances change with each match.  The team with the most points at the end of the seeding rounds gets first choice of an alliance partner for the second phase: the double elimination tournament.  Each team will participate in the double elimination tournament.  The semifinals and finals will be the best two out of three matches to determine the 2001 Oakland County Women’s Competitive Robotics Champions.

Game Rules:
GR1 
Two alliances will play at a time on the court and there will be two teams in each alliance during the seeding matches. Specific locations for the players’ stations and robots will be clearly identified. All teams must be staged and waiting so there are no delays in the start of matches. Teams not ready at the time the match is set to start will not be allowed to play. The remaining team in the alliance will play alone for that match.  Two female student drivers, a female human player, and two female coaches are the only team members allowed on the playing field or in the staging area.  At least one of the coaches must be a student.

GR2 
There are two different game pieces.  One of the types of game pieces are 4 foot long fiberglass mailbox posts that we call “bot blockers”; they score points indirectly by doubling the point value of the team’s score at the end of the match.  ‘Bot blockers can be stacked to form a wall or manipulated by the robots for any other nondestructive purpose.  There are five of these ‘bot blockers on the field.  The other game pieces are the three 16” red balls.  Sixteen inches is the nominal size and is measured plus/minus 1 inch.  Each ball counts as one point when scored in the opponent’s goal. 

GR3 
The object of the game is to build a robot that can push, kick or shoot balls into the goal of the opposing alliance to score points; at the same time, placing the ‘bot blockers into a stack in front of your own goal multiplies the value of this score by doubling the points scored once for each ‘bot blocker stacked.  There are two sets of scoring goals, one on each end of the field.  Each of the scoring goals has a 4’ by 10’ opening that the balls will be sent into to score points.  Each alliance will have a specific goal designated for them to defend and a goal where they can score points.  The “scoring goal” for each team is identified by a color for each match (either blue or white).  Placing a ball inside your opponent’s goal structure (color) gets you the point score of that ball.  A rack for stacking ‘bot blockers is centered 4’ in front of each goal opening.  The stacking racks are made from 2’ by 4’ plywood boards that each have four vertical wood pegs arranged in a rectangular pattern.  The rectangular pattern formed by the pegs is 5” by 18”.  The two pegs closest to the goal are each 14” tall and the other two are 4” tall.   Each ‘bot blocker on your stacking rack (color) at the end of the match gets you double the points of the balls scored by your alliance during that match.

GR4
A ball is counted as a point scored when a referee says it is.  The referees will consider it a score when they deem that the entire ball has crossed the vertical plane formed by the front edge of the goal structure.  A ball may cross the plane only momentarily and then bounce out and still is counted as a score by the referees.  Conversely, a ball may roll across the goal opening and be 99% of the way inside and not be counted.  It is totally up to the refs to make the call and their decision on a whether a goal has scored is final and uncontestable.  Balls that deflect off the corner bracings without completely crossing the goal opening do not count as scoring points.  At the end of the match, the referees will award a doubling of an alliance’s score for each ‘bot blocker that is properly stacked in their own stacking rack.  A “properly stacked” ‘bot blocker is one that completely overlays the rectangular pattern formed by the inside corners of the four pegs.  

GR5
 Each match will last two minutes. The score for each match is determined by the position of the balls and ‘bot blockers at the end of the match.  Referees will not wait for balls and robots to come to a rest before counting the score: they will assess the scores based on their judgment of what was in place at the time the final buzzer sounded. The alliance with the highest amount of points is the winner of the match. Each of the teams on the winning alliance will receive 10 bonus points plus their match score. The teams on the losing alliance will each receive only their match score.

GR6
In case of a tie, the following tiebreakers will apply:

1. Alliance with most ‘bot blockers in their stack. (doubling position)

2. Alliance with most ‘bot blockers completely in their own “Hot Zone”.

3. Alliance with most goals scored by their robots. (to be considered as a “goal scored by a robot” the robot must have had control of the ball before it was scored: the human player can not simply have bounced it off a robot)

4. Alliance with most robots completely in their opponent’s Hot Zone.

5. Alliance with robots holding the most red balls off of the floor.

6. Alliance with ‘bot blocker closest to center of their stacking rack.

7. Referees’ decision

GR7 
In the event that neither alliance’s robots move from the start position during a match, neither of the alliances get declared the winner and none of the teams get the ten bonus points.

GR8
At the end of the seeding matches, the team that has the greatest amount of tournament points is declared the top seed, the team with the second most points is the second seed…etc.  In case of a tie, the following tiebreakers apply:

1. The team with the most matches won 

2. The team with the highest score in a single match

3. The team with the next highest score in a single match…etc.

GR9
The three red balls are placed on the ‘bot blockers, one ball per blocker, on the floor at the start of each match.   The two side ‘bot blockers and the center ‘bot blocker each get a ball.  The other two ‘bot blockers do not have a ball on them to start the match (consult the field layout). 

GR10
Robots may not enter the Restricted Zone in front of their opponents’ goal.  This means that no part of the robot base may cross over the red line taped to the carpet.  Referees will nullify any score that occurs during, or as a result of, a robot’s violation of the Restricted Zone.  If a robot is pushed or otherwise moved into a Restricted Zone in a manner not of its own volition, the referees will not invoke the nullification.

GR11
To be considered as doublers, ‘bot blockers must be stacked so as to completely overlay the rectangular pattern formed by the pegs cradles.  A robot may not be touching any ‘bot blocker in its own stack at the end of the match. If a robot is touching any ‘bot blocker in its own stack at the end of the match that ‘bot blocker will not count as a points doubler.

GR12
All robots must stay within the boundaries of the playing field at all times. If a robot leaves the designated playing area it will have its power shut off.

GR13
Balls that roll out of bounds will be returned as soon as possible to the approximate location from which they left the playing field. Balls that the referees have counted as scored goals will be removed from the goal and handed to the closest human player.  The human player has 5 seconds from the time the ball is given to her to put the ball “in play” or the ball will be turned back over to the referee for release onto the playing field.  To put a ball in play, the human player may pass the ball to a robot or throw the ball onto the field.  Balls thrown onto the field must hit the floor or a robot at least once before entering the opponents’ Hot Zone.  Balls that enter an opponents’ goal without meeting this “bounce” criteria will not count as points scored.  Each human player must stay within her own 4’ by 4’ area behind the goal structure or referees will nullify any score that occurs during, or as a result of, her violation of the zone.

GR14
Robots may not interact with the goal structures in such a way as to damage the structures. Incidental contact with the structures is expected and left to the referee’s discretion.  Teams may remove balls from inside their own goal structure if the balls have not completely entered it and have not yet been counted as scores by the referees. 

GR15
Robot interaction is allowed and expected within the two “Hot Zones” that runs down the field for the entire width of the field (see the field layout for the exact dimensions).  Pushing, shoving, bumping and contact is allowed if any part of the robot base has crossed over the boundary line of the Hot Zone. This includes fighting for position in front of the goal or at the stacking racks.  However, robot action/contact intended to disable or damage the opponent is forbidden. Pinning a robot for more than ten (10) seconds and preventing them from moving is not allowed.  Blocking a robot’s path is allowed; this allows for the interaction that happens as this occurs.  Safe Zone (outside of the Hot Zone) ramming is not allowed.  A robot may attempt to steal or push a ball from an opponent at any time.  Incidental contact outside of the Hot Zone may happen and is allowable at the referee’s discretion.

GR16
Matches and alliance pairings are determined by a random drawing that is held before the competition.  The order in which team numbers are pulled sets the match assignments.  Each team will be scheduled for the same number of matches at the tournament.  Every team may not get to play with or against every team.  If time constraints prevent every team from playing the same number of matches at the event, the average seeding score will be used to establish the final seedings.

GR17
Alliances may not call time outs during seeding matches.  Each alliance will be allowed a single five (5) minute time out in the double elimination tournament.  This time out may not be divided into smaller segments for later use.

GR18
It is each team’s responsibility to read and review all rules. This includes all rule updates that will be posted on the official web site or passed out at the competition.  All disputes must be made to the referees at the time that they occur. The referees’ decision is final.  Be aware that these rules may be modified as needed to ensure fair, safe play for all teams.  It is the responsibility of each team leader to see to it that their team members have read the rules regarding safety and robot building, and that all team members have agreed to abide by them.

GR19
Adults or male students may help female students carry the robots onto and off of the field.  Electrical power must be off on all robots while they are being transported.  Robots using pneumatic power must have their pressure tanks empty while they are being transported and the 1/8th inch pneumatic line must be disconnected downstream from the check valve (between the tanks and the check valve that is on the compressor.)  This is a safety matter: we do not want unexpected movements of the robots while they are being carried to and from the playing field.  Teams need to release whatever pressure is still stored after each match and disconnect the same line as before while the machine is carried off the field and back to the pits.

Robot Rebuild:

RB1
The object is to build a robot to play the described game using the kit of parts and additional materials listed for the 2001 OCCRA competition.  The robots must be redesigned entirely during the period of time starting on November 10th and ending at the 2001 Women’s Competitive Robotics Tournament.  The intention is to have the female students redesign and rebuild the robot manipulators (end-effectors).  Male students, teachers and sponsors may answer questions, give instruction on scientific principles, make runs to the hardware store, offer drivers’ training pointers, give instruction in tool usage and safety...etc.: female students must do the actual redesigning and rebuilding.  
RB2
The control box has been pre-wired for your convenience. You may not alter or remove the computer, fuse block, spikes, victors or fuse from the safety container. The container must be securely mounted to your robot. Care must be taken so that fasteners do not interfere with the inner parts or wires that may cause a short circuit. The top must be in position and secured when operating the robot.  Teams that wish to buy a PWM splitter cable may do so according to the additional materials list. (This would allow a single control signal to run two Victors or two Spikes synchronously.)

RB3
Only the specified wire (gauge, strand and color) may be used.  Extreme caution should be exercised when wiring components.  Having a wire go to ground causes your robot to be a giant toaster. This is very dangerous and may cause burns or fires.  Batteries may explode under certain conditions.  Safety glasses are encouraged in the entire build process.

RB4
The control module may not be programmed or altered. You are provided with four Victors (speed controllers), a single automotive relay to run the compressor, and four Spikes (relays). The usage of each is outlined in the curriculum materials provided.  All wires routed from the motors and actuators must be secured to the strain relief bolt on the side of the control box before they enter the box and are attached to the Spikes and Victors. (This protects the connections inside the box from traumatic forces.)  Note: the Bosch drill motors, the Denso motor, and the Valeo wiper motors must be run from the Victors, not the Spikes. 

RB5
Teams are NOT allowed to modify or alter the joysticks, control system, radios, batteries, chargers, or motors.  If in doubt, please ask for a rules clarification.

RB6
Robot weight is limited to a maximum of 125 pounds, including all decorations.  The entire robot must fit within a 30” by 33” footprint and be no more than 42” in height at the start of the match.  Robot size may change after a match has started.   

RB7
All material on your robot must have either come from the supplied kit of materials or from the additional materials list. Any item or material whose sole purpose and function is to decorate or identify the robot may be used (subject to proof of NON-Function by the officials).  All items must be “off-the-shelf” and sold as an individual or quantity package. No special order items are allowed. You may not use mechanisms or devices that are not on this list, including those that have been removed from other machines and assembled products.  (For example, you may not buy a riding mower so that you can use the wheels!)  Items should be available at local hardware stores or building supply centers such as Lowe’s or Home Depot. If in doubt, please ask.  The answer will be posted on the web page.

RB8
Precision machining is not allowed. This includes making parts out of raw stock with power tools that are not listed Welding of any type is not allowed on any part used on the robot or the robot itself.  .  Appendix A has the complete list of allowed tools: please check it before you begin fabrication!  Team leaders are asked to make sure that all team members read and adhere to guidelines in Appendix B.

RB9
Safety is a major concern during the build phase and at the competitions. Safety glasses must be worn at appropriate times. This includes all people working in the pit area and the drive team and coaches when the match is being played. Each team will provide its own safety glasses.  Individuals without safety glasses will NOT be allowed to compete.

RB10
Modifications to the robot may continue during the entire season so robots must pass inspection at each competition, prior to the robot’s first match.  Inspectors will be looking for the following:

· Usage and routing of wires, including strain relief

· Installation of wire connectors (looking for bare or exposed wires)

· Location and fastening of control box

· Installation of fuses

· Location and fastening of battery

· Correct use of pneumatic pressure relief, check valve, and regulator (60psi)

· Loose or dangling mechanisms.

· Sharp objects that may damage the floor or other robots.

· Tire condition that may damage carpet or cut floor.

· Usage of kit materials and parts that were not permitted to be modified.

· Usage of additional materials

· Overall safety

· Two-operator control

RB11
Each team is required to use the same operator control station as specified for OCCRA 2001. The location of the four joysticks, the Operator Interface and the Radio Modem is critical. Customization of the unit is limited to decoration of the board itself.  Teams may replace the provided board with appropriate material (plastic, laminated wood, plywood…etc.) as long as the basic configuration remains.  Wire traps, clips and holders may be added to secure the cables as needed.  Additional switches and controls are not allowed. Functions are limited to the outputs of the joysticks and may not be modified. All wires must be secured as specified on the drawing.  Tape may be used to secure trim pots from accidental movement. 

RB12
If you damage kit materials and need replacements, OCCRA will attempt to supply those replacements at cost.  Each team competing in the Women’s event automatically has an additional $100 balance added to their account at the start of the rebuilding season (in other words, you can get $100 worth of replacement parts before you start to owe any money).  If you find that you are continually destroying the same part over and over again, you need to redesign your machine so that it stops happening!

Events:

E1
At the events you will be designated a pit area for your team. There may not be electricity available within your pit area.  All batteries are your responsibility to keep charged. There will be a charging station available near your pit where you can plug in your charger and battery. Please mark your battery and charger with your school name.  The usage of portable power tools is encouraged.  You should bring a box of tools and spare parts for your robot.  The allowed tool list is in Appendix A.

E2
The pits will be crowded and very busy. Please make an effort to reduce the pit personnel to only essential persons. There can be no horseplay or unsafe practices in the pit area.  You will be guests of a school. Please be aware of your trash and the messes that you make. Teams are expected to leave the pit area clean at the end of the day. Use the provided trash containers. Food and drink is not allowed in most gym areas.  Please respect the facilities.

E3
Be aware of metal, wood or plastic shavings that fall to the floor while drilling, cutting or filing.  These shavings could damage the floor or your robot (Always cover your control box while this kind of work is going on). Please watch damage to the floor by your hand tools and toolboxes.

E4
Do not operate (drive) your robot in the pit area using radio signal.  If you need to test your robot, it is mandatory that you use the tether adapter for operation. If you do not know how to do this, ask one of the officials.

E5
Please arrive on time to the event.  Your team will need a designated person to track your matches. It you miss a match it will not be made up and you lose an opportunity to score points.

E6
Each team that participates in the tournament is required to supply at least two people (parent, student, teacher, engineer…etc.) to serve as impartial tournament workers; these people will wear the “OCCRA staff” shirts and will be unavailable to their teams for the entirety of the tournament.

E7
School spirit and enthusiasm is encouraged at all times. School banners, signs, team shirts, hats, Pom Pons and noisemakers are all encouraged.  Items that contact the bleachers or the floor to make noise are not allowed.  Air horns can cause hearing damage and are not allowed.  The use of tape on the walls to hang signs is also not allowed. Only rope type fasteners are allowed.  

E8
Laser pointers are distracting to the drivers and present a safety hazard.  Use of these pointers may disqualify your team from competition.

E9
Park only in designated areas unless unloading the robot or tools. 

E10
All members of all teams are reminded to exhibit gracious professionalism at all times.  As Woodie Flowers has so often said: “Always act as though your grandmother was watching you!”  Good sportsmanship and cooperation is expected of all OCCRA participants.

Fairness Guidelines:

FG1 We will recognize all corporations that contributed human or financial resources to OCCRA in excess of 200 dollars with a large banner at the event, by public address announcements at the event, by mentioning their help in the brochures and with a thank-you in the tournament programs.  Individual teams, however, shall not display corporate names or logos on their robots, their team apparel, or anywhere at the events where an association with an individual school is apparent.  

FG2
All tools used in the construction of your robot must be found on the list of allowed tools (see Appendix A); these tools are available to all teams.  These tools will be the only tools allowed in the fabrication and repair of robots during the season and at the event.  Teams must attempt to secure all of the tools that they anticipate needing through their own resources (school funds, corporate loans, parent donations…etc.), but any team not able to afford some of the tools can “check them out” from the OCCRA League’s “library” of loaner tools.  All borrowed tools need to be returned by the end of the season on November 10th.
FG3
 

Female students must do the physical construction of the robots.  For example, adults or male students may show female students how to drill a hole on a piece of scrap metal so that they learn the correct techniques of center-punching and drilling, but none of the hundreds of holes on the redesigned robot parts may be drilled by adults or male students.  Any change to materials from their “legal stock form” is a fabrication and must be made by female students.  All team leaders will need to sign a form at the tournament to verify that the robot was redesigned and rebuilt by female students.  This form is a required part of the inspection process, the same as the safety check and weigh-in.    There are four situations where a legal exemption to this rule may be made:  

a) If an adult coach or sponsor does not want to have their female students make cuts with an electric saw, that adult can make the cuts for the student.  This exception is made for safety reasons: we still expect the female student to measure and mark the material to be cut, fasten the cut material…etc.  

b) If an adult is purchasing stock material for the team and needs to cut it down in size for ease in transporting it, this is allowed (this question did come up last year) as long as female students are making the finished cuts to size.  

c) If an adult sees an immediate safety concern they should do whatever short-term action is needed to protect the students.  For example, if a teacher sees that a student has shorted a wire and is about to turn the robot into a toaster, they do not have to get a student to change the wiring, they can jump right in and unhook it themselves.  They should then explain the problem to the female student(s) and instruct the students on the safe way to affect the wiring plan.  Adults must not use an event like this as the open door to helping build the robot: students are to resume full ownership of the build once the safety crisis is resolved.  

d) If repairs are needed at a tournament, there may be the need for adult or male student intervention according to the provisions in FG4.  

FG4
Repairs that need to be made at tournaments may, in some cases, be made with direct, “hands-on” involvement of adults or male students.  Since broken robots need to be fixed under tight time constraints at tournaments, and since we want healthy machines and a successful experience for all students, there is a procedure by which adults and male students may help female students make timely repairs.  A team experiencing a repair crisis should be able to approach an OCCRA Pit Official and request a waiver of the “100% female-built” rule provided these conditions are met: 

a) The repair is not one that female students on their own are likely to be able to fix before their robot’s next match,

b) The repair is needed to rectify a damaged or nonfunctioning part of the robot, not simply to improve an existing design or gain some competitive advantage,

c) Female students do as much of the repair as is possible, and 

d) A Pit Official issues a temporary permit that must be clearly displayed in the team’s pit while the repair is being made.  No work on the robot can be done without a waiver permit being present.

FG5
All team members (students and adults) must read the official robot-building policy statement; the adult team leader will be required to sign an “Authentication Document” that is to be submitted to the inspectors at the start of each tournament as part of the inspection process.  In this document, the team leaders attest to the fact that the official rules of robot building were, to the best of their knowledge, followed in the construction of their team’s machine.

FG6
If anyone on one of the teams is found to be in violation of any of the fairness rules by one of the OCCRA Pit Officials, the team’s leader and the Head Tournament Official will be notified that the team is in violation of the fairness policy; the transgression will be explained to the team leader, the team will be placed “on warning”, and the activity must immediately stop; a second (or continued) violation of the same policy at the tournament will, at the discretion of the Head Tournament Official, result in the forfeiture of the team’s next match, or other sanctions deemed appropriate.

FG7
A pool of technical support for the entire league is available so that all teams have access to the expertise of engineers, educators, designers…etc. during the OCCRA season.  The expertise of these adults is available through an interactive OCCRA web site (www.chiefdelphi.com) monitored by knowledgeable adults, and through a mentorship program where site visits by experienced adults can be set up at the school of any team needing more involved support.

FG8
Robots are to be redesigned and rebuilt by female students.  Adults and male students can: coordinate the design process, facilitate the brainstorming process, help organize sub teams, teach relevant physics concepts, run errands for supplies, answer questions of the female students (other than “What should we do?”), discuss possible applications…etc., but they must not dictate to the female students how the robot is to be built.  Adult supporters are to be mentors and resources, not designers.  Should an adult see a safety issue with a student design they are allowed (encouraged!) to intervene at any time with their expertise to resolve the safety issue.  If a mentoring adult or male student sees female students going down a design path that they know will result in failure and a significant waste of build-time, they may point out the problem that they see and explain the nature and cause of the problem.  They should not just give the female students the design solution.  This will be a tricky area and is totally unenforceable, but we must ask all adults and male students to exhibit gracious professionalism and abide by the spirit of the guidelines.    

APPENDIX A

LIST OF ALLOWED TOOLS (Same as OCCRA 2001):

 All teams will be limited to a standardized set of tools for 2001; below is a list of tools in our "lending library" of the tools; you are only allowed to use tools that are on this list.  If you need a tool that is listed here and your team lacks the resources to get it on their own, let Mike McIntyre or Justin Howard know at 248-451-2732.

· Any standard1 screwdriver (Phillips, flathead, Torx-head…etc.)

· Any standard type of pliers (linesman, diagonal-cutting, slip-joint, long-nose, electrician's 6-in-1 tool, crimper…etc.)

· Chain breaker/chain puller, pry bar or press (must be manual) 

· Any common type of hand saw2 (hacksaw, coping saw, miter saw…etc.)

· Any common type of electric saw3 (saber saws, jigsaws, circular saws…etc.)

· Any electric drill & bit set   

· Rotary tool (Dremmel-type) and the assorted bits they use

· Reamers and any type of standard deburring tool

· Any common type of wrench (hex, adjustable, box, socket wrench sets, torque wrench, vice-grips…etc.)

· Any standard type of hammer (carpenter, ball peen…etc.)

· Any type of punch (center punch, hole punch…etc.)

· Any common measuring tool (multimeter, ruler, level, feeler gauges, tape measure, caliper, square…etc.)

· Any standard vice or clamp

· Any standard kind of file (flat, half-round, rat-tail…etc.)

· Any common type of sander, chisel or grinder 
· Soldering gun/iron (and solder) and propane torch
· Pop rivet tool, stapler and staple gun
· Any standard type of scribe, razor or “Exacto” knife
· Tin snips, scissors, sheet metal nibbler or sheet metal scissors
1 The terms “standard” and “common” refer to tools that are readily available in any normal hardware store.  Our intent is not to force you to go out and buy new tools unnecessarily; for example, if you buy a wheel to use on your robot and it uses Torx-head screws, you will need to get a Torx-head screwdriver (or bit) or borrow ours; if nothing you are using has Torx-head screws on it, you obviously do not need a Torx-head screwdriver and do not need to borrow one of ours!

2 Listing only certain kinds of handsaws may have presented a problem to teams that already had different kinds of handsaws.  Once again, do not feel that you need to buy or borrow every type of handsaw that is made.  We offer these as examples of the common types of handsaws available: you need to make sure that you have something that can cut metal (bolts, angle aluminum…etc.) and nonmetals (wood, plastic…etc.)

3 These are the most dangerous items on the list; we have been asked by a couple of teams to add them to the list, but we strongly urge all team leaders to closely watch all cutting while it’s being done with electric saws.  Even the cordless electric saws are dangerous if not used properly.  This is the one area of robot building where adults are allowed to provide hands-on assistance: any adult who does not want their students using electric saws may make those cuts for them.  Teams should rely on handsaws for the bulk of their cutting.   Safety glasses need to be worn by all students using power tools and anybody else who is in the vicinity!  

There are no restrictions placed on miscellaneous materials that are used in the course of fabricating the robot but that do not alter or form the materials in any way.  (For example: flashlights, marking pens, calculators, extension cords…etc.)  There are no “precision-machining tools” on this list; the use of machines used in industry but not commonly found in high schools (such as mills, weld stations, lathes, laser-cutters…etc.) would create an unfair advantage for some teams and are expressly forbidden.

APPENDIX B

OCCRA 2001: Additional Materials List

Steel drill rod, threaded rod, and aluminum rod: to 3/8-inch diameter, any length

Wood, plywood, particleboard, and OSB: any thickness to ¾ inch (or metric equivalent) 

Plexiglas and polycarbonate (Lexan): any thickness to ¼ inch 

Colored plastic rigid sheeting: to ¼ inch thickness

Sheet/flat aluminum: to ¼ inch thickness

Angle, box, channel or tube aluminum: any size

Foam board: (Pink Owens Corning-type) up to 1” thickness

Standard surgical, plastic or rubber tubing: any length

Sheet rubber: to 1/8 “ thickness

PVC tubing: up to 4” ID and including all PVC fittings and PVC glue

Copper pipe and EMT (conduit): to 1” ID, any length

Rope/String: any composition and diameter

Grip material (Rubbermaid-type drawer liner): any size

Wire cable: to 1/8” diameter w/cable clamps as appropriate

Y-splitter cable (for PWM lines: available where RC toys are sold)

Tie wraps: any size

Electrical Shrink-wrap

Epoxy and Hot-Melt glue

Fasteners: unlimited except no vinyl, fabric or paper tape of any kind may be used as a fastener. (Velcro is allowed but, sorry, no duct tape!)

[Definition of a fastener: any item that is used for the sole intended purpose to join two or more items together with no other auxiliary purpose or function.] 

Bushings and bearings: any type

#35 roller chain & links

Hinges, braces, brackets, (and other similar off-the-shelf support items): any size or amount

Pulleys: to 10” diameter

Casters fixed or swivel 

Wheels (off-the-shelf): any amount, up to 10” diameter

Electrical connectors: unlimited, as specified and approved

Electrical Wire: unlimited (must exactly match wire that was provided in the kit)

Electrical tape: unlimited (may only be used as an insulator)

Motors, electrical devices, switches, and other electrical components that are not provided in the kit may not be used.

Any item or material whose sole purpose and function is to decorate or identify the robot may be used (subject to proof of NON-Function by the officials).

All items must be “off-the-shelf” and sold as an individual or quantity package.

No special order items are allowed. You may not use mechanisms or devices that are not on this list, including those that have been removed from other machines and assembled products.  (For example, you may not buy a riding mower so that you can use the wheels!)  Items should be available at local hardware stores or building supply centers such as Lowe’s or Home Depot.

The “spirit of the competition” requires that we all promote fairness; all teams must have equal accessibility to the supplies that are used to build the robots.  Please make this your guiding principle when you go looking for building materials.

APPENDIX C

OCCRA 2001: KIT OF MATERIALS

	ITEM
	QUANTITY 
	
	
	

	Motors:
	
	
	
	

	Drill motor
	2
	
	
	

	Keyang motor (with square shaft)
	4
	
	
	

	Keyang motor (integral shaft)
	2
	
	
	

	Window lift motor
	2
	
	
	

	Valeo motor
	2
	
	
	

	Climate control actuator
	2
	
	
	

	Mechanical:
	
	
	
	

	Window lift mechanism
	2
	
	
	

	Sprockets 15 tooth
	8 
	
	
	

	Sprockets 30 tooth
	4 
	
	
	

	Sprockets 45 tooth
	2
	
	
	

	Sprockets 60 tooth
	2
	
	
	

	G & H Split-taper bushings
	16
	
	
	

	Connector
	2
	
	
	

	Shaft collar
	16
	
	
	

	10” Ball
	1
	
	
	

	Roller chain
	20ft
	
	
	

	16” Ball
	1
	
	
	

	Couplings
	3
	
	
	

	Bronze bushing
	8
	
	
	

	Drill shaft connector Kit
	2
	
	
	

	16” x 48” x ½” OSB board with handle 
	1
	
	
	

	Electrical:
	
	
	
	

	Limit switch
	2
	
	
	

	Battery
	1
	
	
	

	Control box
	1
	
	
	

	Battery charger
	1
	
	
	

	80-amp Circuit breaker
	1
	
	
	

	Fuse block
	1
	
	
	

	30A Fuses
	6
	
	
	

	Battery connector
	2
	
	
	

	Terminal block
	1
	
	
	

	Slow-blow 30A circuit breakers
	4
	
	
	

	#14 Gauge Wire, red
	20’
	
	
	

	#14 Gauge Wire, black
	20’
	
	
	

	Control system
	1
	
	
	

	Joy stick
	4
	
	
	

	Pneumatics Kit:
	
	
	
	

	Relay and socket
	1
	
	
	

	Limit switch (valve)
	2
	
	
	

	Compressor 
	1
	
	
	

	Pneumatic 1/8” tubing
	20m
	
	
	

	5/2 single solenoid
	2
	
	
	

	5/2 double solenoid
	2
	
	
	

	2” bore x 10” stroke cylinder
	2
	
	
	

	1.5” bore x 4” spring retract cylinder
	2
	
	
	

	18 cu. in., 40mm x 8” volume accumulator tank 
	2
	
	
	

	60 psig fixed regulator
	1
	
	
	

	Check valve
	1
	
	
	

	Flow control
	4
	
	
	

	6-port manifold
	1
	
	
	

	Y-fitting
	4
	
	
	

	Valve to tube fitting
	10
	
	
	

	1/8 NPT to 1/8 tube fitting
	20
	
	
	

	Pressure switch
	1
	
	
	

	1/8” tube to 1/8PT(metric) fitting
	10
	
	
	

	Relief valve (for compressor)
	1
	
	
	

	1/4NPT to 1/8NPT fitting
	4
	
	
	

	1” bore x 2” stroke cylinder
	1
	
	
	

	Media/ Resources:
	
	
	
	

	“How-To” VHS tape with promotional video
	1
	
	
	

	“How-To” manual on CD
	1
	
	
	

	OCCRA brochures
	100
	
	
	

	OCCRA posters
	10
	
	
	

	Rule book, printed
	1
	
	
	


1
8

