
Introduction to TETRIX®

The TETRIX® System:

• Uses elements made from heavy-duty, aircraft-grade aluminum to maximize stability and reliability. 
• Uses powerful drive motors that drastically increase the capabilities of MINDSTORMS® with TETRIX robots.
• Can be combined with LEGO® MINDSTORMS elements and National Instruments LabVIEW™ for LEGO MINDSTORMS software to 
build sophisticated, versatile robots that are able to handle complicated tasks autonomously.

• Offers flexibility in build design and can be expanded using additional materials.
• Gives users the opportunity to master the concepts of wiring, motor control, and much more. 
• Fosters creativity and ingenuity amongst students.
• Develops engineering and problem-solving skills.

The TETRIX Education Base Set contains essential hardware and tools that enable users to build a robot with just the Base Set 
and LEGO MINDSTORMS components. 

Additional parts and tools can be added to create bigger or more complicated robots. These can be found at 
www.LEGOeducation.us.

Another resource available to users is www.TETRIXrobotics.com. This Web site contains a wealth of knowledge on the TETRIX 
building system, including sub-builds, technical specifications, classroom project ideas, videos, and more.

Upon opening the TETRIX Base Set for the first time, users will notice a white cardboard box sitting atop additional kit contents.

The limited number of elements in the box is intended to encourage first-time users to focus on a set of core components 
without feeling overwhelmed by the hundreds of parts contained in the Base Set. 
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1. Controller

The controller is the brain of a robot. On TETRIX® robots, the controller is the NXT Brick. The NXT Brick uses these components 
to think for the robot: 

NXT Brick                                    LabVIEW™ for LEGO® MINDSTORMS® software 

2. Sensors

Sensors are used by the controller to make decisions about what to do next. These decisions are based on what is happening 
around the robot. MINDSTORMS with TETRIX robots use these LEGO sensors:

                  Light Sensor                  Ultrasonic Sensor                  Touch Sensor                  Sound Sensor                  

3. Actuators

Actuators enable the robot to move or to move objects in its environment. Actuators in this set include:

          NXT Motors               DC Motor Controller + DC Motors                Servo Controller + 180° Servo Motors with Horn          

The Fundamentals of Robotics using TETRIX® and LEGO® MINDSTORMS® Elements
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4. Electrical System

The electrical system provides power to the NXT Brick and the actuators. The electrical system includes:

               12V Rechargeable Battery Pack            NXT Battery            Power Switch            Fuse            Wires                        

5. Communication System

The communication system enables the controller to talk with a computer. This allows the computer to program the controller 
and also allows a keyboard or optional joystick to control the robot. The communication system includes:

Bluetooth®                       USB Cable

6. Building Components

These key components enable the robot to carry out movement and actions, such as driving around and picking up objects. 

Components include: 

Wheels                       Omni Wheels 
                                      These can move in any direction.

Technic Elements from LEGO® MINDSTORMS® 
These plastic elements click together quickly and easily.

TETRIX® Elements 
These metal elements are stronger and sturdier than plastic elements. 

TETRIX Hard Point Connectors
 These elements enable users to connect TETRIX and LEGO MINDSTORMS elements to create robots with expanded functionality.

The Fundamentals of Robotics using TETRIX® and LEGO® MINDSTORMS®
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Hand-Tools Guide

Tool: Used With: Useful Information:

7/64" Hex Key 5/16" SHCS

1/2" SHCS

• The 7/64" Hex Key can be used with 
any of the Socket Head Cap Screws. 

• These are the most frequently used 
screws in the set, so this hex key will 
be used often. 

3/32" Hex Key Motor Shaft Hub

Axle Hub 

• The 3/32" Hex Key can be used with 
both the Motor Shaft Hub and the Axle 
Hub. 

• These hubs are similar in appearance 
but have very different uses. 

5/64" Hex Key 3/8” BHCS • The 5/64" Hex Key can be used with 
the 3/8" Button Head Cap Screw. 

• The screw itself is only 1/16" smaller 
than the 5/16" SHCS, so instead of 
comparing them by size, take note 
of the circular head to distinguish 
between them. 

1/16" Hex Key  Axle Set Collar • The 1/16" Hex Key can be used with the 
Axle Set Collar. 

• Because the collar is very small, make 
sure that it is placed where it can be 
easily accessed with a hex key. 

4-in-1 Screwdriver HITechnic DC Motor Controller • Use the screwdriver to tighten screws 
used to secure wires connected to the 
motor controller.
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Mechanical:

• Always wear safety glasses and safety gloves when working with mechanical and electrical parts. 

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

• Never pick up the robot while it is moving.

• Always cut metal carefully and only with supervision. 

• Make sure to sand down or cover any sharp edges with tape.

• Turn the screws only until the hard point connector has been securely attached to the TETRIX® channels.

• Metal pieces moving at high speeds are a risk for injury.

• To avoid damaging the motor’s gearbox, never use a larger gear to drive a smaller gear.

• When two or more servo motors are used together, align them so that the motors will turn on the same axis.

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.

• Do not touch exposed wires.

• Always power the robot down before making any changes. 

• Make sure to disconnect the power supply before disconnecting the servo or DC motor controllers and motors.

• Place the battery in a position where it will not rub against sharp edges.

• To protect electrical components, never bypass the battery’s inline fuse.

• Do not leave the battery connected to the charger longer than necessary.

• Do not run wires along pinch points. This could damage the wire or its insulation and leave the wire dangerously exposed.

Safety
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Organization

1. For speed of assembly and to become familiar with the different types of elements, sort the contents of the TETRIX® Base 
Set carefully before beginning construction. Use the illustrated top card included in the Base Set as a guide when organizing 
TETRIX 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.

Kep Nut Orientation
2 When working with kep nuts, orient them so the teeth are facing inward toward the TETRIX part they are attaching. The kep nut 

is much more secure in this position, and as a result, the robot will be more stable. 

General Best Practices
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Selecting Screws

3. Use the best-fitting screw for the given task. This saves space and keeps the robot more organized and accessible for further 
modifications. It also saves the large screws for when they are needed, such as when the motor mount is secured. 

Using Multiple Screws

4. When using two screws in combination for a task such as securing a bracket to a hard point connector, make sure to use the 
same size screw at both points. This is important because it prevents the screw from obstructing other elements. 

General Best Practices (cont.)
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Accessing Screws

5. When using a hex key, use the holes built into the TETRIX® channels to access screws on other levels. This will often be more 
effective than trying to access the screw directly. The holes in the TETRIX system have been created for this purpose, because 
sometimes other elements may be in the way. Accessing the screw directly would be cumbersome and less effective.

Channel Orientation

6. Ensure that each channel is oriented so that the open end of it is facing outward. This makes it easier to access the inside of 
the channel if modifications are necessary. If the channels are facing inward, they might obstruct vision and make it difficult to 
see any nuts or bolts that are attached. With the open side of the channels facing outward, the inside is completely visible and 
modifications can be made quickly and easily. 

General Best Practices (cont.)
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Tightening Screws Effectively

7. Use care when choosing whether to turn the nut or the screw, depending on which one is more accessible. If the screw is in 
an awkward position to be turned and the nut is easier to reach by using the holes built in to the TETRIX® system, then turn the 
nut. If, however, the screw can be accessed easily with the hex key, then turn the screw instead.

Balancing the Robot

8. To ensure stability when building and designing LEGO® MINDSTORMS® with TETRIX robots, it is important to be aware of the 
robot’s center of mass. If the robot is overloaded on one side, balance will be an issue, and the robot will 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. 

Hub Selection

9.  Be careful not to mix up the motor shaft hub and the axle hub; they look similar, but they have important differences. 

• The motor shaft hub has larger holes and a longer shaft. There are only two of these (corresponding to the two motors) in 
the Base Set. 

• The axle hub has smaller holes and a shorter, thicker shaft. There are six axle hubs in the Base Set. 

• The set screw should connect with the D-flat side of the motor shaft.

Tightening Screws

10. During assembly, only moderately tighten the screws until the entire subassembly has been completed. This makes it easier 
to make adjustments to angles and alignment throughout a project. It also keeps the robot more accessible because screws 
can be easily undone if needed. 

Selecting Tools

11. Keep in mind that there are several different hex keys for the different types of screws. Match the size of the screw to the size 
of the hex key when deciding which to use. If a hex key is not properly turning a screw or does not fit in the screw tightly, then 
it is not the correct hex key to use.  

Safety

12. Use extreme caution when working with mechanical parts, and keep all hair, clothes, and body parts clear of moving parts 
such as gears. 

Motor Shaft HubAxle Hub

General Best Practices (cont.)
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Wiring Diagram
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