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Assembly Instructions and Experiments 

GOALS 
 

¶ Explore the basic characteristics of the pulley. 

¶ Explore static and dynamic forces. 

 

THINGS YOU WILL NEED 
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HOW TO ASSEMBLE 

  Step 1   

Install the switch 

Insert the switch into the 
body as shown. Secure 
the switch with screws.  

  Step 5   

Assemble the pulleys 

Insert each hook into a small 
pulley, and then insert the hooks 
into the holes in the support as 
shown. 
 

  Step 2   

Install the motor 

Insert the motor into the 
central hole of the body (note 
the orientation of the motor). 
 

  Step 6   

Assemble the pulleys 

Insert the shaft of the long 
pulley through the hole in 
the support as shown. 
Secure the shaft with the 
medium pulley. 

  Step 3   

Connect the wires 

Twist the exposed ends of the red wires together, and 
do the same for the green wires. Insert the yellow and 
white wires into 
one PVC tube 
each as shown. 

 

  Step 7   

Install the support 

Attach the support to the 
top of the body as shown. 
Insert the pulley fixture 
through the large pulley and 
into the hole where the 
support attaches to the 
body, making sure the 
pulley can spin freely. Insert the motor shaft into the 
motor fixture, but do not slide the fixture in all the way. 

  Step 4   

Connect the wires 

Loop the exposed end of 
the red wires through the 
hole in the (+) terminal 
plate. Twist the end 
tightly on itself. Loop the 
exposed end of the green 
wires through the hole in 
the (ï) terminal plate, and 
twist as before.  
 
Loop the exposed ends 
of the white and yellow wires through the indicated 
holes in the motor, and twist as before. Slide each 
PVC tube to cover the exposed ends. 
 

  Step 8   

Attach the rubber bands 

Wrap a rubber band around the outer groove of the 
large pulley and the motor shaft. Wrap a second 
rubber band around the outer groove of the medium 
pulley and the inner groove of the large pulley. 
 
Note: the outer groove refers to 
the larger-diameter groove, and 
the inner groove refers to the 
smaller-diameter groove. 
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HOW TO OPERATE 

 1  Hang up the thread 

Secure both ends of the thread, with one end 
higher than the other. Make sure the thread is not 
too taut.  

 
 

 2  Hang the cable car on the thread 

Hang the cable car on the thread as shown. The 
thread runs underneath the small pulleys, and 
wraps once around the long pulley. 
 

 
 

 3  Insert batteries 

Insert the batteries end to end, making sure the 
positive and negative terminals of the batteries 
match the plates. 
Caution: 

¶ Do not insert batteries backwards. 

¶ Do not dispose of batteries in fire; they 
may explode or leak. 

¶ Do not mix new and old batteries. 

¶ Do not use rechargeable batteries. 

¶ Do not mix batteries of different types. 

¶ Do not short circuit the battery terminals. 

 

 4  Set the switch position 

To change the cable carôs direction of motion, slide 
the switch all the way to the left or right. To stop the 
cable car, slide the switch to the middle. 

 
 

CHANGING THE PULLEY 

1. Change the pulley to change the speed 

Remove the upper rubber band. Remove the 
medium pulley, flip it over so the inner groove is on 
the inside, and reattach the pulley to the support. 
Wrap the rubber band around the inner groove of 
the medium pulley and the outer groove of the 
large pulley. Run the cable car and observe the 
change in speed. 

 

 
 

2. Learning the principle 

The rotational speed of the upper (medium) pulley 
changes depending on whether the rubber band is 
connected to its outer or inner groove. For each 
revolution of the lower (large) pulley, the upper 
pulley makes 1/3 of a revolution in the original 
configuration, and 1/2 of a revolution in the 
modified configuration. 

 
The medium and long pulleys 
share the same shaft so their 
rotational speed is the same. 
Since the medium pulley has a 
higher rotational speed in the 
modified system, the long pulley 
spins faster, and the car 
therefore moves at a higher 
speed.  
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TEST THE CHARACTERISTICS OF THE PULLEYS 

1. Disassemble the pulley system 

Remove both rubber 
bands and all the 
components attached 
to the support, 
except for the hook 
and small pulley on 
one side of the 
support. Detach the 
support from the 
body. 

 

2. Install the small pulley 

Taking the hook 
and small pulley 
that you removed in 
the previous step, 
insert the hook into 
the small pulley, 
and then insert the 
hook into the hole 
at the top of the body as shown. 

 

 

Testing the characteristics of the static pulley 

Hang the support securely. 
Secure one end of a thread 
to the hook on the body, and 
secure the other end of the 
thread to an object which 
has approximately the same 
weight as the body (such as 
a stapler). Hang the thread 
on the small pulley of the support and observe the 
balance. 

  
A static system will have 
the weights on both ends 
balanced. Pulling one of 
the weights downward will 
cause the other weight to 
rise. 
 

Testing the characteristics of the dynamic 
pulley 

Tie one end of a thread to the hole in the side of 
the support. Hang the small pulley of the body on 
the thread, and hold up the other end of the thread. 
The weight of the body is supported evenly by both 
the support and your hand. Therefore, the force 
required for you to hold up the cable car is only half 
the weight of the body. 

 

Combining the static and dynamic pulleys 

From the dynamic pulley test, hang the thread on the small pulley of the support, 
and secure the loose end to the previously chosen object. Unlike in the static case 
above, where raising a weight requires a force greater than the weight, here the 
body will rise. However, the distance lifted up requires twice its length in thread.  
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NOTES 

1. Make sure the pulleys can spin freely when the rubber bands are removed. 
 

 

 
 

2. Make sure the wires are securely connected to the motor and the terminal plates. 
 

 
 

3. Make sure the batteries are new. 

 

CAUTION 

Á To avoid injury, do not play with the cable car directly over your head because it may fall.  
 

 
 

Á Make sure the pulleys do not easily slip off the thread. 

 


