ASEE Model Design Competition Goalie Kit
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Print 2 copies of all these parts using a 3D printer

NOTE:  The Goalie Door should be printed in White or Off White plastic to allow everyone the  best opportunity to get a clear reading off the goalie door. 


Final Assembly Photos
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Order Goalie PCB from OSHPARK

Follow the link below to the order the ASEE Goalie 2020 PCB from OshPark for a total cost of $9.35 for 3 boards including shipping.

https://oshpark.com/shared_projects/ESg2r62K
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Board Assembly
1) Gather the pieces. Break off two 3 pin sections and one 2 pin section of the 0.1 inch male header.
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2) Start by soldering on the regulators. There is a 5V (L7805) and a 6V (L7806). Make sure the 5V one goes in the 5V spot (as labels on the board) and the 6V regulator goes in the 6V position. Install them flush to the side of the board with the labels (the top). When soldering, it can take a bit for the pin and the pad to heat up, so don’t expect the solder to melt right away. CAUTION: Regulators get hot. Do not touch them right away. 
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3) Solder on the 2 pin header and the capacitor next to it (negative side to GND), mounting them on the top. (Optionally, you could also solder on the two 3 pin headers, but it makes the next step harder.)
4) Insert the Arduino Nano in from the bottom and solder it on.
5) Solder on the remaining capacitor and the two 3 pin headers. The board is now done.
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Goalie Setup

1. Print the four parts of the goalie assembly from their STL files—the gate, the two mounts and the electronics box and lid.

2. [image: ]Solder the board. See the Goalie Board document for details.
3. [image: ]Solder the switch. Cut the wire in half and solder it to the switch. It helps to put a little solder on wire and on the switch before attempting to connect them. Attach the switch to the electronics box. It will hook up to the battery using a double male header.
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4. Solder the NeoPixel. Solder on two of the wires (red and black, to power and ground respectively), making sure to leave one disconnected. Slide it into position on the gate. Solder on the remaining wire to Data Input. Data Out is not used. A small amount of hot glue can hold the Neo pixel to the goalie door.
[image: ]  [image: NeoPixel Ring - 12 x 5050 RGB LED with Integrated Drivers]
5. Attach the servo. To do so, completely cut off two opposite sides of the servo horn. Cut one of the remaining sides down to about a third of the original length. Hold against the outside of the slimmer side of the goal. Loop the rubber band around the long side of the horn which is pointing toward the front of the goal. Keep doing so until there is about one or two loops left to go. Position the final two loops on the other side of the horn, holding it in place.   Position the servo in its holder such that the side of the servo with the gear it  is closer to the side of the mount with the bump. Use four small screws to hold the servo to the servo support.   Slide the horn onto the servo.
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Wrapping rubber band around servo horn to allow for slippage in the event a puck is stuck underneath the goalie door to prevent damage to the servo.

6. Slide the other mount onto the other side. Attach to the board, NeoPixel facing towards the inside of the board, the mounts placed roughly where the blue goal lines meet the wall. Screw them in place.
7. Attach the electronics box to the game board. It goes next to the servo, the switch on the far side.
8. Install the FastLED library in the Arduino IDE. Instructions for this are found in the Installing the FastLED document. Open the code and upload it to the board.
9. [bookmark: _GoBack]Make sure the battery is attached to the switch and place it in the bottom of the electronics box. (We used 2,18650 LiIon cells – but any 2s Lipo battery should work fine)  Place the circuit board on top, the pins facing up. Attach the battery, servo and NeoPixel as labeled on the board. Typically, black is ground. If the servo uses different colors, the brown is the ground. Also, for the NeoPixel, the Data In wire goes to the signal pin on the PCB board. Slide the lid onto the box.
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10. Make sure the goal is functioning properly. Make adjustments if it is not.  See video of working servo door.
Installing the FastLED library using the Arduino IDE
Within the Arduino IDE, go to the menu bar and navigate to Sketch → Include Library → Manage Libraries
[image: ]
In the dialog box that opens, search using the search bar for “FastLED”. Install the FastLED library by Daniel Garcia using the install button.





Programming the Arduino Nano:

The code needs to be slightly modified to account for which goalie you are programming.

You will need one Blue Goalie and one Red Goalie.

Note that you only need to change two lines of code to change the Goalie color which are on line 78 and 83.  Line numbers can be turned on from the FILE -> Preferences -> Display line numbers check box.

[image: ]

[image: ]
Change Goalie Color in Line 78 and 83
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Control Board with Arduino Nano and Voltage Regulators
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FastLED by Daniel Garcia
Multi-platform library for controlling dozens of different types of LEDs along with optimized math, effect, and noise functions.
Mult-platform library for controlling dozens of differant types of LEDs along vith optimized math, effect, and noise functions.
More info

Verson3.3.2 .

Mobaeduib &, Hards
Arduino library for driving up to 768 LEDs, signals, sound modules or other actuators via
one signal line on a model railway.

New: Excel User interface to configure the LEDs without programming at al

.
@ On the basis of WS2811 / WS2812 devices (RGB LEDs), many differant effacts can asily be controlled via one wire:

© Animated lighting effects: animated houss, soft blending light signals and crossing lights, traffc lights, flashing
vehicle lights, construction site sacuriy lights, street lamps, funfair effects, disco, photo flash, -

© Sounds: 1 £u sound modules could ganarats: station snnouncaments, rairoad noisss, animal sounds,

O Movements With additional harduars servo or stepper motors could bs controlled in the same vay.

Easy cabling: For a model railvay the simple viring is very important. A single 4-pin ribbon cable can supply all
consumers on the layout. With multiple plug strips, the LEDs can be flexibly arranged.
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75 if((currentTime - prevousTime) >= timePerLightDown c& counter !=0) //If statement runs if the time clapsed 1s great

7

75 if (counter == NUM_LEDS)

76 {

77/ /AERRRRR AR AR AR AR AR AR AR AR AR AR AR AR RRRRRRRRRRRRARR Change Goalie Color Here AAAAAAAARARRRRRRRRRRRRRKKRRRRRRK
7 leds[0] = CRGB: :Blue //Lights the first LED on the first Cycle Red or Blue
72 i

0 else

81 {

52/ /AARRRRR AR AR AR AR AR AR AR AR AR AR RRRRRRRRRRRRRRRRARR Change Goalie Color Here AAAAAAAARRRRARARRRRRRRRRRRRRRRRK
&3 1eds [counter] = CRGB: :Blue ; //lights the current LED For Goalie Red or Blue
84 i

E FastLED. show ()7

86 counter——; //Incernents counter to the next LED, for the néfit time the fur
B prevousTine = currentTime; //5aves the current time for the next time the functon runs




image30.png




image31.png




image1.png




image2.png




image3.png




image4.png




image5.png




