FIRST Tech Challenge

A MANUAL OF CONSTRW@N TIPS AND TECENES FOR BUILDINGETH009 FTC PLAYINIEIED.

This manual should be used in conjunction with the detdileld drawings.

|
RS




ZEN AND THE ART OEL® CONSTRUCTION

Document Revision History

Rev Date Changes
3 09/10/09  Added Table of Contents, and revision history.
4 09/11/09  Section 7.2.3 & 7.2.4: Changed illustration and text to show placement of
0SIO2y FTNRBY y¢ FNRBY Obsidebdydorl2 a i ¢
polycarbonate.

Section 7.1.5 Added note on beacon connection.

5 10/21/09  Added section 2.2.5: Addition of washer on top of triggers, under ball chu

Added section 5.3.11 : Addition of Rug Gripper material placed under the
Center Goal.
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ZEN AND THE ART OEL® CONSTRUCTION

1. OVERVIEW

The Game Design Committee (GDC) realizes that while the field drawings show the field elementseasibain
actually constructing the field can be a challenge. The purpose of this document is to help clarify the design intent of
the field elements and to share some construction tips, tricks, and techniques.

First of all, don't panic. While there apms to be quite a few elements most are duplicates so once you have
mastered the first one the rest are easy. You can even mass produce many of the elements and then just assemble
them. The GDC has designed this field using readily available partholodd be available at any Home Depot or

Lowe's across the country. All the parts can be made using simple hand tools, you do not have to be a master
carpenter or machinist to construct this field. The GDC has listened to the input from the AffiliaterB4AR) and

this year's field has been designed to disassemble into small, easily carried and stored elements.

Where possible we have identified parts by their SKU and UPC number to make it easy for you to find the correct
part. However, we have founthat not all parts are carried by all stores so where possible we have identified where
you can make substitutions without affecting the play of the game. In general, if the substitution does not affect how
the robot interacts with the field element therou can feel comfortable with the substitution. If you have any
questions feel free to contact FIRST or the GDC for clarification.

Remember, Rule G12 is your friend. This rule stipulates that field tolerances can vary by as muthweisiet

gives youn lot of leeway during construction. Teams must design their robots to accommodate this level of variation
in the field, if they don't it is their problem not yours. While you should try to construct the field as close as possible
to the official drawimys there is always going to be slight variability (8" is probably normal) in parts, assemblies,

etc. The key dimensions and parts that are critical to the game are noted in the following sections.

Many of the field elements are made from PVC pipé fittings. This is a cheap and readily available material but we
have found that fittings purchased in different stores even within a chain can vary in size. So it is always a good idea
to dry fit the parts first and adjust the lengths until everythfitg properly. It is worth investing in a good PVC cutter.

It is faster and makes cleaner cuts than a saw.
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2. BALL CHUTES

There are four (4) ball chutes per field: two (2) red and two (2) blue. Each ball chute is made of three (3) sub
assemblies: th€hute Support, the Trigger, and the Ball Tube. All parts are made from readily available (and cheap!)
PVC tubing.

2.1. BALL CHUTE SUPPORT:

2.1.1. A critical dimension is the spacing of the two
pipes, parts # 94. These pipes must fit into th
two mating holes in the Corner Base and
therefore must be 3" apart, center to center.
The spacing of these pipes is controlled by the
length of pipe #92. Remember to dry fit the te
#97, cross #98, and pipe #92 together and

measure the center to center distancédjust

the length of #92 until the pipes are 3" apart,

center to center. - m m |
2.1.2. We have found two distinct types of elbows.

The ones typically sold at Home Depot have ¢
tighter corner radius while the ones found at

2.1.3. The length of pipes # 94 controls the height of the trigger assembly and thus affects where the robots \

interact with the trigger. Try to keep the height of the upper bushing at the spedfiadnsion

True Value have a larger radius. The large
radius bend tees tend be larger in size and m:
make it difficult to maintairthe 3" spacing.The
tight radius is preferred.

Difference

Preferred in length
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2.1.4. Bushings #99 must be modified. The bottom
1/4" is cut off to allow the 1/2" pipe to pass
completely through. The exact length of the
modified bushing is not important so long as tl
pipe can pass through. We have found that dt
to production tolerances these bushings may 1
too tightly on the trigger pipe # 82. A fix for th
will be addressed in the section on building th
trigger. Trimming up to 1/2" off the bushing
short will help to minimize the contact area an

let the trigger moe freely. Cut this section off

2.1.5 When you cement the parts together start witt
97, 92, and 98. Make sure they remain squar
to each other and are at the proper center to
center spacing. As you glue on parts 91 and !
make sure 96 is horizontal. If this tee is angle
down or up this calcause the trigger to open o
close on it's own due to gravity. When you
attach part 97 with the bushings, make sure it
vertical (same orientation as part 98)

2.1.6. While the red and blue Ball Chutes share the same number and type of partsreheyirror images of each
other. Be sure to make two of each
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2.1.7.

2.2.

2.2.1.

2.2.2.

2.2.3.

2.2.4.

The Bonus Ball holder.

TRIGGER

This is the one field element that teams will interact with the most. Robots are expected to push and p
the trigger so it should be assembled carefully and glued so that it holds togatfesuggest making a
spare of each type just in case of bicge

Teams are only allowed to interact with the trigger at the taped regions and the elbow in between. Use¢
aFYS ub 3IFFFSNRA GFLIS GKFG @2dz dzaS G2 2dzif AyS

While the red and blue Triggers share the same neinamd type of parts, they are mirror images of each
other. Be sure to make two of each

We have found that the fit between the 4" pipe, # 82 and the bushings, # 99 can vary from a nice slip fi
very, very tight. You should dry fit these paut®or to assembly and try to find pipes that fit loosely. If this
does not work you will have to sand the pipe until you get a nice fit that allows the trigger to turn smoot
with just a light push. A little lubricant like \WID, grease or even petralen jelly (Vaselin@) will help.
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2.2.5 Affix a 20D x 3/8" IDfender washei#811, to the portion of the trigger that comes into contact with the
balls in the ball chute using a flush head 1/4 20 x 1.25" s¢30and a lock nut#168

Top view Side view

Reference View

2.3. BALL TUBE

2.3.1. The overall length of the tube is not critical, providing it holds the required fifteen (15) balls
232.0aS GKS &al1YS ub 6ARS 3AFFFSNNa (l |bskeslokledie adstépdzat ta

top and bottom of the tube. You can add additional stripes if you wish or add sponsor logos to the tubt
be sure teams can clearly determine if this is a red or blue tube.
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2.3.3. When the tube is assembled onto thalbchute
the critical dimension is the height of the bottor
of the tube above the bottom of the Ball Chute
pipes.
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3.1

3.1.1.

3.1.2.

3.1.3

3.1.4.

CORNER RAMPS

The Corner Bracket and the Corner Ramp are connected via a hinge. This hinge provides no function
during the game (teams are not expected to lift the ramp). The primary purpose of the hinge is to allov
parts to fold flat for storage and transport. Therefore almost any small hinge will work providing it does
substantially alter the final asserybdimensions.

Underside of Corner Assembly

Comner Bracket

Corner Ramp

All plywood parts should be painted flat white. It is recommended that the parts be painted on all sides
prevent warping, particularly in hot, humid climates

A little careful planning allows for eig{8) Ramps to be made from a single 4' x 8' sheet of plywood. We
found it easiest to rip the sheet lengthwise 17" wide then lay out four (4) ramps. The sides can be eas
with a hand held circular saw.

The drawings call for 1/4" thick pliypod for the ramps but many stores may only carry 5/32" plywood. Tt
fine, the ramps are primarily there to scatter the balls and thickness will have no affect on performance
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3.2. CORNER BRACKET

3.2.1. The Corner Brackets replace the metal carpeackets that are typically used to secure the field perimeter
There are two types of FTC fields, the original IFI manufactured fields and the newer fields. The Cornt
Bracket drawing includes holes for both types of fields but you may want to chesgetwhich field you havi
before you start drilling any holes.

3.2.2. The critical dimension is the center to center
distance between the two 1.125" dia. holes.
These holes must be 3" apart to allow the Ball
Chute Support to pass through. The holes mu:
also be located such that the Ball Chute Suppc
pipes end up adjacent to the field perimeter
since the pipes are zip tied to the walls to keep
the Chute from moving. The zip ties can be
placed into whatever holes are available. The
photo shows the tiedeing threaded through the
window opening and the end of the metal fram:

3.2.3. Block # 39 is used to push the ball chute suppc
away from the field thus angling the chutes anc
letting the balls fall properly. Place the block int
position before zigieing the support

position

3. BACKSTOP
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4.1 FRAME

4.1.1. The frame is made from 1/2" PVC pipe and fittings. The structure is self supporting without the need t
cement the individual parts together. This also allows the frame to come apart easily for transgort an
storage. If you find that the joints are a little loose you can glue together certain key parts (see photo t
that will still allow the frame to fold up.

4.2. NET
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