T-Bot® II

Challenge Set
Activity Guide

59955 V0413

Cautionary and Warning Statements
• This kit is designed and intended for educational purposes only.
• Use only under the direct supervision of an adult who has read and understood the instructions
provided in this user guide.
• Read warnings on packaging and in manual carefully.
• Always exercise caution when using sharp tools.

Materials Included
•
•
•
•
•

Sheet of laser-cut wooden parts
7 stand-off posts
3 dowels
5 Phillips screws
7 hex screws

•
•
•
•

Hook-and-loop fastener (like Velcro)
2 rubber caps
Rubber band
4 Ping-Pong balls

•
•
•
•

Stopwatch (for most activities)
Extra Ping-Pong balls (for Word Scramble activity)
Bag or small bucket (for Word Scramble activity)
Paper

Items Required (not included)
•
•
•
•
•

Built T-Bot® II
White glue such as HD Bond II
Small screwdriver
Scissors
Felt-tip marker or pencil*

*These are for marking the Ping-Pong balls with letters for some activities. After these letters are written on the balls,
they are very difficult to remove even when using pencil.

Tip Before Starting

Assemble the Holder

If the T-Bot® II you are using with the Challenge Set
has been built and used before, check the water
in the tubing and syringes. If needed, refill the
syringes after emptying them. To do this, pull back
the plunger on the free end of the syringe unit and
detach the tube from the syringe attached to the
robot. Empty the free end syringe and tube and
then refill them according to the directions below.

1. Pop out all the pieces from the laser-cut sheet.
Set aside Parts E, F, and H – these will be used in
later sections.

Note: If using food coloring, make four cups of
water and dye each a different color. Fill each
syringe with a different color.

2. Find the two Part A’s. On the sides of the parts,
apply glue to the corners and flat areas in
between the notches.
3. Connect these on either side of Part B so the
notched side of Part B faces up and the Part A’s
act as legs.

Steps 2-4

D

1. Take a syringe and push in the plunger. Dip the
syringe nozzle into the water and pull out the
plunger. Attach a piece of tubing over the syringe
nozzle.
2. Depress the plunger until the tubing is full of
water.
3. Place the free end of the tubing into the water
and pull out the plunger until both the tubing
and syringe are full of water.
4. Select a syringe attached to the robot to attach
the syringe unit. Completely depress its plunger.
Attach the free end of the tubing to the nozzle of
the syringe on the robot.
5. Repeat Steps 1-4 for all remaining syringes.
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B

A

A

4. Apply glue in the corners and flat areas on top of
the Part A’s. Place Part D on top of them, setting
the notches into the holes made for them and
so the open circles are toward the top of the
assembly. Let dry.
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5. On the bottom of the assembly, apply glue to
the long, center flat areas between the notches.
Set the assembly onto the base, Part C, as shown.
Place it so the labels on the assembly are facing
away from the center of the base. Let dry.

Step 5

C

Note: If your T-Bot II already has hook-andloop fastener on it, be sure to use the side of
the included fastener that will stick to the side
already on the T-Bot II.
8. Remove the T-Bot II’s syringes from the syringe
holder. Place the syringes that control the T-Bot’s
parts from top to bottom – swivel base, midarm,
forearm, and grippers – in the Challenge Set
Holder’s openings from left to right. To do this,
position each syringe’s tip over the opening
and insert it down into the holder. The lip of the
syringe will rest on top of the holder.

Step 8

6. Take the piece of hook-and-loop fastener and
cut it in half. Remove one side of the fastener
backing and press a piece firmly onto each of the
rectangular parts on the underside of the T-Bot II.
7. Remove the other side of the fastener backing
and press the T-Bot II down onto the rectangles
that are marked on the holder’s base.

Step 7

9. Place Part G over the ends of the syringe plunger
so the labels read in the same direction as those
on Part D. Use the Phillips screws to fasten Part G
to the holder. Do not overtighten.

Step 9

G

T-Bot II Challenge Set Activity Guide 59955 V0413

3

10. Take the rubber caps and stretch one over each
side of the T-Bot’s grippers.

Step 10

3. Turn the assembly upside down so the standoff posts face up. Wrap the rubber band around
the four posts and stretch it until it fits snugly
around them. Tie a knot in the band and trim off
the ends. When the board is turned right-side up,
position the band so it is about an inch from the
surface. This will hold the Ping-Pong balls that fall
through the big hole so you don’t lose them.

Step 3

You have completed the assembly of the holder.
Take a few minutes to familiarize yourself with how
to operate the T-Bot II using the Holder. As indicated
on the labels of Parts D and G, the Rotate syringe
makes the entire arm rotate left to right, the Waist
syringe moves the Midarm up and down, the Arms
syringe moves the Forearm up and down, and the
Grips syringe opens and closes the Grippers.

4. When you use this board, the two stand-off posts
on either side of the board will fit into the holes
at the front of the holder.

Step 4

Assemble the Rectangular Board
1. Find four of the metal stand-off posts, four hex
screws, rubber band, and Part H.
2. Place a screw down into one of the four corners
of Part H. Holding it with the tip of your finger,
screw a stand-off post onto the screw end until
snug. Repeat with the three other screws and
stand-off posts.

Step 2

H
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Assemble the Stacking Board

Steps 1-3

1. Find three metal stand-off posts, three hex
screws, three dowels, and Parts E and F. Spread
a thin coat of glue on one side of Part F. With the
large circle toward the point of the underside of
Part F, line up Part E to the holes on Part F. Press
the two pieces together. Let dry.
2. Apply glue to the end of one dowel. Insert the
dowel into the top of Part E and push until it is
flush with the other side of Part F. Repeat with
the other two dowels.
3. Place a screw down into one of the three corner
holes of Part E. Holding it with the tip of your
finger, screw a stand-off post onto the screw end
until snug. Repeat with two other screws and
stand-off posts.

E

When you use this board, the two stand-off posts on
the flat side of the board will fit into the holes at the
front of the holder.
F
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Activities for the Rectangular Board
These activities require the Rectangular Board to
be placed in front of the T-Bot II as shown below,
preferably on a surface that prevents the board
from sliding. Please note that the marks from most
markers, pens, and pencils cannot be removed from
the balls later.

Vice Versa
Write A, B, C, and D on the four balls and place them
in a particular order on the rectangular board. For
example: A on front left, B on back left, C on back
right, and D on front right.
Work in groups of two, three, or four, taking turns
operating the T-Bot II. Using the fifth small hole as
a holding place for balls being moved, pick up the
balls and move them so they are eventually in the
opposite order (Figure 1). Take note of how many
steps it takes to accomplish this.

When done, add the seconds from any penalties
incurred. What was the final time? How did it
compare to the time of others who completed the
challenge? Can you develop a strategy with fewer
moves to achieve a faster time?

Vice Versa Extension 1
Working in a team of two, time how long it takes to
perform the Vice Versa activity when both partners
work together to operate the T-Bot II. Then, each
team member does the activity by him or herself
while being timed. When finished, look at the time
results. Was the challenge completed faster by the
team or by individuals? Discuss the possible reasons
for the outcomes.

Vice Versa Extension 2
Do the Vice Versa activity in a team of four, a
team of two, and then as individuals, timing each
arrangement. Which had the fastest time? If team
times lagged, are there any ways to improve those
times?

Multiple Choice
This is an ideal way to combine content review with
T-Bot II game play. First, have a stack of multiplechoice questions, each with four possible answers,
ready to go. Using a marker or pencil, write the
letters A, B, C, and D on the four balls. Place the balls
on four of the small holes on the rectangular board.
Read or display one of the questions and its possible
answers. Using the T-Bot II, select the ball with the
letter coordinating to the correct answer and drop it
into the large hole in the rectangular board.

Figure 1

With one person timing the activity, begin moving
the balls. Be sure to keep track of the deductions:
• Each time a ball falls down the big center hole,
there is a 15-second penalty.
• Each time a ball falls off the edge of the board,
there is a 30-second penalty.
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Replace the ball after answering the question. Every
correct answer the operator chooses counts for
five points. Continue to work through the stack of
questions.
This activity requires the Stacking Board to be
placed in front of the T-Bot II as shown on the cover
(though it may work well to put it directly in front of
the T-Bot II as shown on the next page), preferably
on a surface that prevents the board from sliding.
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Activities for the Stacking Board
Note: These activities cannot be done with the
Stacking Board posts placed into the holes on the
Base Board. Set the Stacking Board in front of the
Base Board so the T-Bot II can reach the balls and
maneuver them into the stack.

Hot Shot
Place three balls in the three small holes in front
of the board’s three dowels, which will be the ball
holder. Using the T-Bot II, pick up the balls one at a
time and place them into the ball holder (Figure 2).
This can be a timed competition among players.

Take the four Ping-Pong balls that come with the
Activity Board and add them to the others. Using a
marker or pencil, put a letter from the alphabet on
each one until you have at least one ball for each
letter. If desired, you can make more of some letters,
especially commonly used letters. Place the balls in
a bag.
Next, determine a value for each letter, much like
in the game Scrabble. Below are the values used
in that game. Note that commonly used letters are
those with a lower point value.
1 point: A, E, I, L, N, O, R, S, T, U
2 points: D, G
3 points: B, C, M, P
4 points: F, H, V, W, Y
5 points: K
8 points: J, X
10 points: Q, Z

Figure 3

Figure 2

Word Scramble
This activity requires an extra 22 or more Ping-Pong
balls, depending on how many extra letters you
choose to play.
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Select three balls from the bag without looking.
Place them on the three holes, left to right, in the
order you pull them. Position the board in front of
the T-Bot II (Figure 3). If you receive all consonants,
put one ball back and redraw until you get a vowel.
Look over the letters available and come up with
the highest-scoring three-letter word you can think
of. Using the T-Bot II, pick up the first letter of your
word and place it in the ball holder. Continue to
select the letters to make the word.
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Optional Rule: If the ball is dropped, you can no
longer use it, and you must select a different ball out
of the bag or bucket.
If you cannot think of a word with your letters, you
may pick another ball out of the bag and use it to
replace one of your three balls. You may do this
twice.
The individual or team that creates the highestscoring word wins.
Variation: Try to create the most words in a
specified amount of time. After creating a word,
remove the balls from the ball holder and replace
them at the front of the Stacking Board. Then, repeat
this until they’ve done as many words as possible
before time is up. The individual or team that places
the most words wins.

P.O. Box 1708 • Pittsburg, KS 66762
shop.pitsco.com
Toll-Free Orders 800-835-0686
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