
Mini-Excavator 

By Ho Tin Chau 

Description: 
I always wanted to operate an excavator. However, it is very expensive and takes time to go 
through the training. With my knowledge about motor,gears and linkage, I can build this 
table-top excavator and enjoy it anytime. It has three independent motors, so that it can 
simulate the motion of an excavator. With electronics, it can be operated remotely by controller, 
or even program it to achieve automation.

 

 
Figure 1: Isometric view (top), drawing with key dimensions in mm (bottom) 



Bill of Materials and Manufacturing process:

 
 
Installation process: 
Starting with subassembly 2, first mount the stepper motor on the small platform using the motor 
mount bracket with m3 nut and screw. Insert the motor shaft into the miter gear adapter. The 
adapter has a D-shape hole that matches the motor shaft. Then, insert the miter gear into the 
adapter. There is a flat spot on the adapter so the set screw on the miter gear can lineup with 
that and lock itself. 
To assemble subassembly 1, a shoulder bolt is used to connect two L-brackets and the fixed 
link by going through the bigger hole on both components. Two spacers are placed in between 
the L-bracket and each side of the fixed link to constraint the position of the fixed link. A nut is 
used to constraint the shoulder bolt. The fixed link should rotate freely around the shoulder bolt. 
Next, mount another stepper motor on the fixed link again using the motor mount. Insert the 30T 
gear into the motor shaft. Attach the bucket with the bucket link using 2 pins. Attach the crank 
link and another 30T gear with the fixed link. Align the gears so that the motor can drive the 
crank link. Then, attach the bucket link with the fixed link using the middle hole on the bucket 
link. Finally, attach one end of the intermediate link with the crank link and the other end with the 
bucket link. The crank link, intermediate link, fixed link, and the bucket link forms a crank-rocker 
four bar linkage mechanism. 
After assembling the subassembly, attach the 4 legs with the main platform using M6 screws. 
The holes on the legs are tapped. Rotate the main platform so the side with the big slot is closer 
to you. Insert the compound miter gear into the solid shaft and then insert it into the thrust 
bearing. Repeat this step with a 30T gear. Insert the shaft assembly into the middle holes on the 
main platform like figure 1. Mount the subassembly 2 onto the main platform using the 4 small 



holes with M3 screws and spacers. Mount the third motor and subassembly 1 onto the 90T big 
gear. Insert the drive link into the motor shaft. The drive link should go under the extruded part 
of the fixed link like shown in figure 2. A hollow shaft then goes through the big gear and goes 
into the main platform with a thrust bearing in between the gear and the platform. A gear train 
with a gear ratio of 1:3 is formed so that the motor in subassembly 2 can control the angular 
position of the subassembly 1 relative to the hollow shaft. The wires from the motor can go 
through the hollow shaft and go underneath the platform to connect the PCB/breadboard at the 
slot.  

    
Figure 2: The drive link is attached so that it can lift the fixed link 

  
Figure 3: Exploded view of subassembly 2(left) and subassembly 1(right) label according to the 
BOM 



 
Figure 4: Exploded view of the mini excavator labeled according to the BOM 


