Foosball Table

Category: Mathematics, Design & Engineering

Type: Make & Take
Rough Parts List:

Rectangle baseboard of wood,
1 | minimum 2’ x 1’, better 3’ x 1.5’
2 | Endboards, around 4” tall
2 | Sideboards, around 4” tall
6 | 5/16” Dowels, at least long enough to
reach across the box with room to
move back and forth (the goalie
moves more than the forwards)
6 | Large craft sticks
8 | Small craft sticks
2 | Pipe cleaners
10 | Beads
4 | Corks, wood blocks, or 1.5” pieces for
the scoreboard
1 | Large marble
2 | Rectangular pieces of netting
Tools List:
Drill
Drill bit, larger than 5/16; 3/8 works
Hot glue gun
Saw, hand or reciprocating
Screws

Optional: Spade bit larger than the marble
Masking tape
Marker

Video: http://youtu.be /vaDeaKvHXr0?list=UUForGykg-KGMFi-ZBgmf]8w
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Cut a baseboard to whatever size you want the Mark the center of one sideboard. About % down

game to be. Cut two endboards. Cut two the height of the board, mark 3 evenly-spaced
sideboards long enough to cover the length of holes on each side of the center mark, this is
the baseboard and both endboards. where the playing rods will be.

Stack and tape together the two sideboards. Drill Mark a rectangle along the center edge of the
through the six marked holes, drilling through endboards. This will be the opening for the goal
both boards at the same time. net.
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Cut out the rectangle. Here again you can stach Lay the side and endboards alongside the
the boards and make one cut. baseboard.

- =]

Lay a piece of netting across the goal openings. Hot glue the side and endboards and the
Make a little pocket loose enough for the marble baseboard all together. Nail or screw them
to be able to go in and not bounce out. Hot glue together for more strength.

the four small craft sticks onto the wood holding
the netting in place.

© 2014 Watsonville Environmental Science Workshop. All Rights Reserved worldwide.
When linking to or using WESW content, images, or videos, credit MUST be included.



Push a dowel through each hole. Color code each Color three large craft sticks for each team. Each
team’s handle with tape and markers. can be cut in half to make six players. Slide a thin
piece of wood or cardboard under one stick. On
the stick mark the top and bottom of the dowel,
and make another mark a bit above the top of the
dowel. Turn the stick upside down and repeat so
both ends of the stick have markings.

Tape together the six craft sticks Glue team sticks in opposing directions.
and cut them at the same time. Option shown here: three players on the two
center dowels, two players on the next sticks
moving out, and a goalie on the outside dowels.
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Trim the dowels so the players have enough Optional: drill a hole for the marble
length to move from side-to-side. to pass through when starting to play.

N SO

Glue two corks or blocks on opposite corners of Find an opponent, drop a marble onto the center
the foosball table. String beads onto a pipe of the table and play!
cleaner and glue it across the corks to build a
scoreboard.

Fine Points:

— The craft sticks must be cut and attached to the dowels so that they lie close to the gameboard but
do not scrape the gameboard when spun around.

— You'll never be able to spin these dowels like you can a real foosball table, because there are no
bearings; the wood just goes through a hole loosely. But this makes it so you have to plan out your
moves better, not just spin crazily.

— Take some time to figure out the best way to divide the space that the players swing and spin in.

If you do it randomly, the game won’t work well. The maximum player height is determined by
the height of the sideboards. You can use this height, multiplied by 2 and then multiplied by 6 to
determine just the right length for the baseboard.
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Concepts Involved:
* Mathematics - division
¢ Force and movement, collisions
* Engineering: planning and creating a working device.

Focus Questions:

1. How is it that you twist the dowel around in a circle, but if one of the players kicks the ball it goes in a
straight line?

2. How is this game different from real soccer? How is it the same?

How many lines do you have to draw to divide a board into 3 pieces? 6? 10?7 1007?

4. Who has a better chance of scoring -- a forward or a goalie? Why? Does this make sense in the one
you built?

w

Elaboration:

Soccer is all about forces and movement. Each time a goal is scored, the ball receives a force from the foot
of a player that made it move in a line, straight or curved, into the goal. If the ball rolls along the ground,
it may go in a straight line. If it flies through the air, it will travel in a shape known as a parabola, since
gravity is pulling it down as it moves straight ahead. Collisions are common, with the feet or heads of
other players, and with the ground.

Making a foosball table well requires dividing the playing field into even sections, each that can be
reached by a player stuck to the turning dowel. If the players are too close together, they’ll collide and
break each other off. If they are too far apart, the ball will tend to get stuck between them. These are all
factors that an engineer, in this case you, have to think about and resolve before you can put together a
working project.

To divide a space into n sections, you'll need to draw n-1 lines. The total length of the board must be
divided by the number of sections you want, not the number of lines you will draw. Finally, the distance
between two lines of players should be a bit longer than twice their height, so they can’t kick into each
other. There are many things to consider as you build your game just as engineers must consider many
aspects of their project before they start in on making it.

Links to k-12 CA Content Standards:

Grades k-8 Standard Set Investigation and Experimentation:

Scientific progress is made by asking meaningful questions and conducting careful investigations. As a
basis for understanding this concept and addressing the content in the other strands, students should
develop their own questions and perform investigations.

Grades k-12 Mathematical Reasoning:

1.0 Students make decisions about how to approach problems:

1.1 Analyze problems by identifying relationships, distinguishing relevant from irrelevant information,
sequencing and prioritizing information, and observing patterns.

1.2 Determine when and how to break a problem into simpler parts.

2.0 Students use strategies, skills, and concepts in finding solutions:

1.1 Use estimation to verify the reasonableness of calculated results.

1.2 2.2 Apply strategies and results from simpler problems to more complex problems.

1.3 Use a variety of methods, such as words, numbers, symbols, charts, graphs, tables, diagrams, and
models, to explain mathematical reasoning.

2.5 Indicate the relative advantages of exact and approximate solutions to problems
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and give answers to a specified degree of accuracy.

3.0 Students move beyond a particular problem by generalizing to other situations:

3.1 Evaluate the reasonableness of the solution in the context of the original
situation.

3.2 Note the method of deriving the solution and demonstrate a conceptual
understanding of the derivation by solving similar problems.

3.3 Develop generalizations of the results obtained and apply them in other
circumstances.
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