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Safety
Mechanical

• Make sure that the power is off when the robot is not in operation.

• Always wear safety glasses when working with mechanical parts.

• Keep fingers and loose articles of clothing clear of gears and pinch points while they are moving.

• Never pick up the robot while it is moving or while servomotors are running. Your hands might be caught in 
the moving parts on the robot.

• Remove jewelry and secure long hair to prevent becoming entangled in the moving parts of the robot.

• Use caution when using a larger gear to turn a smaller gear – the multiplied speed can cause parts to move 
faster than anticipated.

Electrical
• Make sure that the power is off when the robot is not in operation.

• Do not work on or operate the robot in wet or dirty environments.

• Always power the robot down before making any changes.

• Route wires carefully and secure them if necessary to avoid damage to the wire or its insulation.

• Mount the battery pack and remote receiver securely.
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Best Practices
Logbooks
Use the logbooks throughout the building process to document the working process, challenges faced, and how 
challenges were managed. By using this logbook you can create a detailed account of the entire project, including 
lessons learned and problems solved.

Organization
To assemble quickly and to become familiar with the different types of elements, sort the contents of the TETRIX 
PRIME Building System carefully before beginning construction. Use the illustrated top card included in the 
building system as a guide when organizing PRIME elements. This ensures that the elements in the box are 
grouped with other elements that are similar in size or purpose. This organization process also makes it easy 
to locate elements. If there are elements missing from the box, this step helps to identify them before they are 
needed.

Assembly
When using a thumbscrew and wing nut for fastening, ensure that the wing nut has the two arcs firmly seated in 
large holes before tightening the thumbscrew. The thumbscrew can be tightened without using any tools. If a tool 
is needed, use the correct-size hex tool and use caution not to over-tighten the screw.

Balancing the Robot
To ensure stability when building and designing PRIME robots, it is important to be aware of the robot’s center 
of mass. If the robot is overloaded on one side, it will become unbalanced when in motion and not function to 
its full potential. In extreme cases, the robot will be unable to function because of asymmetry and/or awkward 
positioning. The center of mass should be kept low, and the robot should be stable in all states of normal 
operation. If one of the robot’s natural operating states is unstable, then the design should be altered.

Operating Space
It is recommended that all robots be placed on the floor to be driven. Robots placed on the floor to operate are 
not in danger of falling if programming mistakes are made or if a sensor fails. If you desire to operate the robot on 
a tabletop, you should attach a barrier to prevent the robot from moving off the table.
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Activity 1 – Building the Base Robot
Vocabulary
90° block connector

beam

bracket

connector

Straight Block Connector

Objective
Learn how to build a basic two-wheel robot that can be used as a base for additional activities.

Background
The TETRIX PRIME system enables you to construct various robots using the parts included in the base set. As you 
become more proficient in using the building system, more complex activities using additional parts might be 
assigned to expand your learning.

Materials
• TETRIX PRIME Building System

• R/C Components Set

• Painter’s tape

• Tape measure

• Stopwatch

• TETRIX PRIME Robotics: Autonomous Student Logbook

Procedure
1. Become familiar with the PRIME Building System.

• Examine the metal and plastic parts.

• Identify and inventory each element within the PRIME set using the top card from the set.

• Think critically about why the parts are separated into storage bins and why this is a necessary step.

2. Follow the instructions in the Resource pages to assemble the base robot.  The base robot is a two-wheel 
robot with two continuous rotation servos driving two wheels for propulsion and providing the steering 
control. A third contact point is a metal rod, or skid, placed on the front of the robot.

3. After you have successfully assembled your robot, connect the servos to the receiver. The drive servos should 
be plugged in so that the right joystick moves the right drive servo forward when the joystick is moved 
forward. The left servo should operate the same way using the left joystick.

4. If the servomotors do not move in direct relation to the joystick movement, use the NOR/REV switches to 
change the direction of rotation.
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Activity 1 – Building the Base Robot
5. Become familiar with the operation of the robot by operating the controls and driving it.

6. After you have become familiar with the control systems, drive the robot in a straight line for distances of 500 
centimeters, one meter, and two meters.

7. Record the time required for the robot to travel the measured distances in the table found in the student 
logbook.

8. Complete the activities in the Building the Base Robot Data Sheet.

9. Unless instructed not to do so, disassemble the robot and return the TETRIX PRIME parts to the storage 
container. 

Troubleshooting
If the robot does not function correctly, you should make sure:

• The batteries in the controller are fresh. They should have a solid green light on the controller.

• They have a solid red light on the receiver.

• The controller and receiver have been connected to each other. Turn off the controller, press the connect 
button on the receiver until the red light flashes quickly, turn on the controller, and press and hold the 
connect button until the red light on the receiver stops flashing.

• All wheels turn freely. Loosen the setscrews and adjust clearance so the wheels turn freely.

• The battery and servos are correctly connected. The black wire on each connector should be located at the 
outer end of the receiver.
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Building the Base Robot Data Sheet

1. Complete the table below to determine the average time required for the robot to travel a distance.        
    

2. Use the speed formula, s =        , to determine the speed of the robot in centimeters per second.

3. Use the speed formula to determine the time required for the robot to travel each distance.

 

4. Drive the robot the distances in the table shown in Problem 4. Compare the actual time required to the 
calculated time required in the chart. Are they the same? Explain any differences.

5. Determine the distance traveled for each of the following times.

6. Measure the distance traveled as you use a stopwatch to drive the robot the times shown in the table in 
Problem 6. Compare the actual distance traveled to the calculated distance in the chart. Are they the 
same? Explain any differences.

Activity 1 – Building the Base Robot

d
t

500 centimeters 1 meter 2 meters

Student 1

Student 2

Student 3

Average Time

Distance Time Required

1.5 meters

5 meters

Time Distance

0.75 second

5.00 seconds
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Activity 2 – Tell Me What to Do
Vocabulary
autonomous

thumbwheel

remote control

Objective
Learn to write step-by-step directions for controlling a robot. 

Classroom Organization and Setup
1. Your team should locate a set of PRIME building materials.

2. Locate your student logbook.

3. If it hasn’t already been done, set up a driving course using an 8' x 8' area on the floor. Using painter’s tape, 
create an outside border, at least one left turn, one right turn, and one obstacle to avoid. Use the example 
shown below or, if your instructor allows, you might create your own driving course for others to try.  

Procedure
1. If you have not already done so, assemble the base robot.

2. Navigate the driving course to familiarize yourself with the robot operation.

3. After you have successfully navigated the driving course, write instructions that would enable a blindfolded 
person to navigate the driving course as the instructions are read to them. For example, if you want the robot 
to move forward two meters, the instructions might say, “Push both the right and left joysticks on the remote 
control in the up direction and hold them for three seconds.”

4. After you have completed your instructions, one student should read the instructions while the other student 
wears a blindfold and attempts to navigate the maze while listening to the instructions.

5. Revise your instructions as many times as necessary to successfully navigate the maze.

6. Complete the Tell Me What to Do Data Sheet.

7. You will use the same robot for the next activity. Store but do not disassemble the robot.

Finish

Start
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Activity 2 – Tell Me What to Do
Driving Instructions
Write step-by-step driving instructions to maneuver your robot through the driving course. Keep a record of any 
changes made in the instructions.” Then leave space for students to write. 
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Activity 2 – Tell Me What to Do



© 2015 Pitsco Inc.10

Activity 2 – Tell Me What to Do
Tell Me What to Do Data Sheet

1.  What issues did your team have in writing the instructions?

2. Were you able to complete the driving course using the first set of instructions you developed?

3. In the design process, an iteration is a cycle of testing and revising a product. How many iterations were 
needed to successfully complete this task?

4.  What changes need to be made to accomplish this task more easily?

5. Write a set of instructions for a robot to travel in a square path that is one meter square.
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Glossary
90° Block Connector

• a plastic connector used in combination with a thumbscrew to fasten the face of two beams perpendicular 
to each other

ambient light

• the amount of light that is present all around an area Autonomous

• A method of operating a robot in which the robot is controlled by a micro circuit board and is programmed 
to read sensors and react to the input from the sensors

Arduino

• An electronic circuit board containing a microprocessor that is capable of receiving input from various 
sensors, processing the input and outputting commands to servos and other devices.

Arduino shield

• An electronic circuit board that plugs on top of an Arduino board that contains plugs designed for easy 
connection to input and output devices. 

autonomous

• a robot capable of using sensors and programming to function independently of a human operator 

beam

• a square aluminum part with a set pattern of holes used as a structural building component

bracket

• a plastic part with a hole pattern matching the beams that is fastened to the outside of a beam and holds 
the beam at a fixed angle

connector

• a plastic part with a hole pattern matching the beams that is sized to fit inside the beam used to fasten two 
or more beams together

continuous rotation servo

• a servomotor that rotates with no restriction on how far it rotates 

differential drive

• A drive system in which the speed of motors located on opposite sides of a mobile apparatus controls the 
direction of travel.

infrasonic

• a sound with a frequency that is too low to be heard by the human ear

limit

• the farthest a servo motor can move in one direction
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Glossary
microsecond

• One-one millionth of a second

millisecond

• One-one thousandth of a second

neutral position

• the center position of a servomotor

obstacle

• a physical object that blocks the path of a robot

pincer

• one of the two pieces that can be opened or closed to function as a gripper

reflected light

• the amount of light that travels from a source to an object and returns to the source

remote control

• A method of operating a robot in which a wireless device is used to communicate with the robot to 
complete a task

sensor

• an electronic device used to detect light, sound, motion or energy and relay the information to a processor 

standard servo

• a servomotor that is limited in the amount of movement it can make; the standard servo used with TETRIX 
PRIME is limited to about 180°

speed

• how fast an object moves; speed is equal to the distance traveled divided by the elapsed time

Straight Block Connector

• a plastic connector used in combination with a thumbscrew to fasten the face of two beams parallel to each 
other

thumbwheel

• The small wheel located near the joystick on the remote control that is used to adjust the neutral position of 
the joystick

ultrasonic

• a sound with a frequency that is too high to be heard by the human ear
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Resource Pages
Building the Base Robot (x2) 
To build the base robot, follow the instructions in the photos below.

40227

40323
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Resource Pages
Building the Base Robot continued
To build the base robot, follow the instructions in the photos below.
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Resource Pages
Building the Base Robot continued
To build the base robot, follow the instructions in the photos below.
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Resource Pages
Building the Base Robot continued
To build the base robot, follow the instructions in the photos below.



© 2015 Pitsco Inc.30

Resource Pages
Building the Base Robot continued
To build the base robot, follow the instructions in the photos below.
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Resource Pages
Building the Base Robot continued
To build the base robot, follow the instructions in the photos below.
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Resource Pages
Building the Base Robot continued
To build the base robot, follow the instructions in the photos below.
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Resource Pages
Building the Base Robot continued
To build the base robot, follow the instructions in the photos below.
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Building the Base Robot continued
To build the base robot, follow the instructions in the photos below.

Resource Pages
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Building the Base Robot continued
To build the base robot, follow the instructions in the photos below.

Resource Pages
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Building the Base Robot continued
To build the base robot, follow the instructions in the photos below.

Resource Pages
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