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Assembly Instructions 
Mounting Expansion Board 
1 Required Parts 

 1 Robot Protection Board or Robot Controller Board 

 4 #2 x ½” machine screws 

 4 ¼” standoffs 

 4 #2 nuts 

 

2 Assembly Sequence 

1. Mount board on top of the chassis using the 4 #2 machine screws, nuts, and standoffs. 

 

Mounting Line Following Sensors 
1 Required Parts 

 1 Line Following Bracket 

 3 Line Following Sensors 

 5 #4 x ½” machine screws 

 5 #4 nuts 

 3 #4 Washers 

 5 #4 Locking Washers 

 5 Crimping Terminals 

 1 6-Solt Header 

 2 Heat shrink tubing 

 

2 Assembly Sequence 

1. If using both line following sensors and ultrasonic sensors, cut the line following bracket 

to allow for mounting the ultrasonic sensor. 

2. Take the 3 sensors and stretch the wires out. 

3. Cut all the wires to about 8” in length except the white ones. 

4. Splice all the +5V emitter wires (orange) together and add one of the orange drops from 

step 

5. Solder them together so the 3 merge into 1. Cover the splice with heat shrink. 

6. Splice all the Grounds together (Blue and Green) and add one of the green drops from 

step 2. 

7. Solder them together so the 6 merge into 1. Cover the splice with heat shrink. 

8. The wired sensors should look like Figure 1. 
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Figure 1: Line Following Sensor Wiring 

 

9. Mount the 3 sensors on the Line following bracket using pan head machine screws with 

washers, lock washers, and nuts. Put the wires through the opening in the bracket and 

arrange the wires so they are not tangled/twisted together. 

10. Strip the wire insulation off the ends and crimp terminals. 

11. Insert the wires into the 6-pin receptacle as shown in Figure 2. LF4 is the Left Sensor, 

LF3 is the Middle Sensor, and LF2 is the Right Sensor.  LF1 is not used.  

 
Figure 2: Line Follower Receptacle Wiring 

 

12. Mount the Bracket onto the chassis using screws, locking washers, and nuts. 

13. Adjust the sensors and the bracket so the sensors are about 0.2” off the ground. 

 

Mounting Ultrasonic Sensors 
1 Required Parts 

 3 Ultrasonic Sensors 

 6 #4 x ½” machine screws 

 6 ¼” standoffs 
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 6 #4 nuts 

 Wire 

 Heat Shrink tubing 

 

2 Assembly Sequence 

1. Solder wires to GND, +5, and AN points on each sensor. 

2. Connect GND from each Sensor to a single wire.  Be sure to leave plenty of room for 

mounting the sensors on the chassis.  Cover the splice with heat shrink.  The GND wire 

will be connected to the system ground.  

3. Connect +5 from each Sensor to a single wire.  Be sure to leave plenty of room for 

mounting the sensors on the chassis.  Cover the splice with heat shrink.  The +5 wire will 

be connected to the power header. 

4. Mount each of the sensors on the chassis using the machine screws, standoffs, and nuts. 

 

Mounting Servos 
1 Required Parts 

 2 Modified servos 

 8 Rubber pads 

 8 Brass collets 

 8 #2 x ½” machine screws 

 8 #2 washers 

 8 #2 nuts 

 

2 Assembly Sequence 

1. Insert rubber pads (bushings) on each servo. The rubber pads are cut away/indented on 

three sides. The side that is not indented faces out. 

2. Insert the brass collets in each hole. 

3. Place the modified servos in the side of each chassis as shown in Figure 3 so the servo 

arm is forward.  

 
Figure 3: Mounting Servo Motor 

 

4. Insert #2 x 1/2" machine screws, and then fasten with a washer followed by a nut on the 

other side. Tighten all four screws per servo until the bushings are compressed. 

5. Chase the servo wires through to the top of the chassis. 
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Mounting Jameco Motors 
1 Required Parts 

 2 Motors 

 4 M3 x ¼” machine screws 

 4 M3 Washers 

 

2 Assembly Sequence 

1. Mount motors using M3 machine screws and washers as shown in Figure 4. 

 
Figure 4: Mounting Jameco Motor 

 

2. Repeat for other side. 

 

Mounting the Wheels on the Drive Servos 
1 Required Parts 

 Drive wheels (Standard: 3.5” dia. x 7/8” wide, Large: 4.5” dia. x 1 1/4” wide). 

 2 Screws (#2 x 1” flat machine screw for Standard Wheel and #2 x 1-1/2” flat machine 

screw for Large Wheels) 

 

2 Assembly Sequence 

1. Lightly press the wheel onto servo arm shaft while turning it so the splines line up. The 

wheel will not push onto the servo splined shaft, it is an interference fit. Just get it 

started, then use the screw in the next step to pull the wheel on while holding the 

wheel to prevent the servo from spinning. 

2. Insert flat (counter sunk) machine screws through the wheel and screw into the servo hub. 

The screw will self-tap into the plastic servo hub. 

3. Repeat for other wheel. 
 

Mounting the Wheels on the Drive Servos 
1 Required Parts 

 Drive wheels (Standard: 3.5” dia. x 7/8” wide, Large: 4.5” dia. x 1 1/4” wide). 

 10 Screws 

 2 Setscrews 

 2 Motor Collars 

 

2 Assembly Sequence 
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1. Attach collars to wheels using screws as shown in Figure 5. 

 
Figure 5: Mounting Collar to Wheel 

  

2. Using setscrew attach the wheel to the motor.  Repeat for other wheel. 
 

Assemble and Mount the Rear Casters 
1 Required Parts 

 4 Shaft collars 

 2 Right and Left Caster wires sold with Trekker Chassis 

 2 Caster ball wheels or 2 Omni-wheels 

 2 #6 hole x 3/4" spacer 

 2 #6 nylon washer 

 

 

2 Assembly Sequence 

1. Assemble the Caster Wheels to the caster arm as follows depending on the type of wheels 

selected: 

a. Assemble the ball wheels as shown in Figure 6. 

Figure 6: Ball Casters 
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b. Assemble the Omni-direction wheels as shown in Figure 7 (Pay attention to the 

orientation of the nylon bushing in the wheel, the longer end is on the inside, the 

shorter side is on the outside where the shaft collar is installed so the caster wheel 

is centered under the pivot arm). 

  
Figure 7: Omni Wheel Casters 

 

2. Tighten the shaft collar so the wheel spins easily. 

3. Assemble the caster arm assemblies to the chassis as shown in Figure 8 using a #6 hole x 

3/4" spacer, lock collar and #6 nylon washer. Note: The casters do have a left and right, 

See Figure 20 - Figure 22 for correct orientation. 

4. Adjust the casters so the chassis is level and both casters are the same height. Make 

adjustment on a flat level surface. 

 
Figure 8: Caster arm assemblies 

 

 

Modifying Servos for Continuous DC Operation 

Modifying HS-422 Servos 
1 Required Parts 

 HS-422 Servo Motor 

 

2 Recommended Tools 

 Small screwdriver 
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 Small needle nose pliers 

 Soldering Iron 

 Dremel Tool 

 

3 Modification Sequence 

1. Remove servo arm. 

2. Remove four screws located on the bottom of the servo.  

3. Remove the top of the servo by pulling on it with fingers. Keep the servo upright and pull 

carefully so the internal gears do not go flying. Observe how all the gears are together so 

you can remember how to reinstall them. 

4. Remove the servo arm gear by pulling it straight up. Note: The center top gear needs to 

be lifted to get the servo arm gear out. 

 
Figure 1: Servo Gears #1 

 
Figure 2: Servo Gears #2 

5. With a small screwdriver, remove the outer bearing race located inside the servo gear on 

the bottom side (see Figure 1 and Figure 2). Be careful not to scratch the surface of the 

bearing race. 

6. Remove the stop tab off the top surface of the servo arm gear. See Figure 10. Cut it flush 

so it does not get in the way when the gear spins around in the servo housing. Be careful 

not to crack the gear. 
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Figure 3: Servo Arm Gear Stop Modification 

7. Put the top cover on the servo. 

8. Remove the back plate of the servo. 

9. Cut the three wires where they attach to the circuit board (See Figure 4). 

 
Figure 4: Servo Circuit Board 

10. Use a soldering iron to remove the wires attached to the motor (See Figure 4). 

11. Strip the ends off the red and black wires. 

12. Solder the red wire to the motor tab that is next to the red dot. 

13. Solder the black wire to the other motor tab. 

 
Figure 5: Wiring Servo for DC Operation 

14. Replace the back plate and screws.  Screw the servo back together. 

15.  Test the Motor by placing 5 Volts across the Red and Black wires.  The motor should 

turn and the current should be no more than 150mA (Normally <=100mA). 
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Modifying HS-322HD Servos 
1 Required Parts 

 HS-322HD Servo Motor 

 

2 Recommended Tools 

 Small screwdriver 

 Small needle nose pliers 

 Soldering Iron 

 Dremel Tool 

 

3 Modification Sequence 

1. Remove servo arm. 

2. Remove four screws located on the bottom of the servo.  

3. Remove the top of the servo by pulling on it with fingers. Keep the servo upright and pull 

carefully so the internal gears do not go flying. Observe how all the gears are together so 

you can remember how to reinstall them. 

4. Remove the servo arm gear by pulling it straight up. Note: The center top gear needs to 

be lifted to get the servo arm gear out. 

 
Figure 6: Servo Gears 

5. With a Dremel Tool cut the stop tab off the top surface of the servo arm gear. See Figure 

6. Cut it flush so it does not get in the way when the gear spins around in the servo 

housing. Be careful not to crack the gear. 

6. Put the top cover on the servo. 

7. Remove the back plate of the servo. 

8. Cut the three wires where they attach to the circuit board (See Figure 7). 
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Figure 7: Servo Circuit Board 

9. Use a soldering iron to remove the circuit board from the motor. 

10. Remove the circuit board. 

11. Unscrew and remove the potentiometer (See Figure 8). 

 
Figure 8: Servo Potentiometer 

12. Strip the ends off the red and black wires. 

13. Solder the red wire to the motor tab that is next to the red dot. 

14. Solder the black wire to the other motor tab. 

15. Replace the back plate and screws.  Screw the servo back together. 

16.  Test the Motor by placing 5 Volts across the Red and Black wires.  The motor should 

turn and the current should be no more than 150mA (Normally <=100mA). 

 

 


