The Bumper

<R08> Teams are required to use STANDARD BUMPERS on their ROBOTS. Bumpers can reduce damage to ROBOTS when they contact another ROBOT or field elements.

STANDARD BUMPERS have several advantages, such as being excluded from the

calculation of the ROBOT weight and volume limitations specified in Rule <R11>.

STANDARD BUMPERS must be constructed as described below.
 STANDARD BUMPERS must be designed as shown in figures 8-1 and 8-2. This is the only acceptable design for STANDARD BUMPERS.

 STANDARD BUMPERS must be removable so that they can be weighed separately from the ROBOT.

 STANDARD BUMPERS must be attached to the ROBOT with a bolt and- fastener system to form a rigid, robust connection to the ROBOT structure (i.e. not attached

with Velcro!).

 STANDARD BUMPERS must weigh, in total, no more than 15 pounds including any fasteners that attach them to the ROBOT.

 STANDARD BUMPERS may be segmented. However, each STANDARD BUMPER

segment must be a minimum of 6 inches in length and must not include sections that weigh more than 3 ounces per inch (i.e. no short bumpers with giant heavy fasteners).

Figure 8-1
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 STANDARD BUMPERS must protect a minimum of 2/3 of the perimeter of the ROBOT within the BUMPER ZONE. Teams are encouraged to maximize the area of their ROBOT protected by bumpers. But up to 1/3 of the perimeter may be unprotected to provide flexibility in design options.

 STANDARD BUMPERS must use a stacked pair of 2-1/2 inch “pool

noodles” as the bumper material.

 STANDARD BUMPERS must use 3/4 inch plywood backing 5 inches tall as the bumper structure to attach the bumper (“pool noodles”) to the ROBOT.

 STANDARD BUMPERS must be covered with a tough smooth cloth (1000 denier Cordura Plus® strongly recommended).

 In the STARTING CONFIGURATION, STANDARD BUMPERS may extend outside the horizontal dimensions for the ROBOT (as specified in Rule <R11>) by up to a maximum of 3-1/2 inches per side. Nothing other than pool noodles and cloth can extend more than 1 inch beyond the ROBOT boundaries.

 Hard bumper parts MUST NOT extend into the corners.

 STANDARD BUMPERS must remain within the BUMPER ZONE when the ROBOT is

resting on the floor in PLAYING CONFIGURATION. They must not be articulated or moved outside of the BUMPER ZONE.

 For the purposes of the shipping deadlines, STANDARD BUMPERS are considered part of the ROBOT, and must be shipped in the crate with the ROBOT. Bumper height has been specified so that ROBOTS will make contact bumper-to-bumper and

so that the GAME PIECES will be pushed rather than pulled under the ROBOTS. As bumper mounts are being designed, please consider how the ROBOT will be carried (bumpers typically do not make good handles!). Also, note that the use of STANDARD BUMPERS may preclude the use of other technologies in their out-of-the-box configurations. Teams will need to carefully consider the interactions between bumper design options and other elements of their ROBOT design.
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