
Bicycle Power Take-Off 
 

Introduction 
Bicycle technology has been around for a little over 100 years. Throughout that time the world 
has taken the bicycle beyond its transportation purpose. Different approaches and alternative 
designs use the bicycle to power everyday devices. The design for the bicycle power take-off is 
currently being used at D Acres in the apple cider process for apple crushing. 
 

Design 
The purpose of the power take-off is to provide multifunctional uses of the bicycle without 
removing the transportation factor. By incorporating a power take-off, the bicycle can be ridden 
to where it is needed and then set up to power a belt-driven device. The design is adapted and 
modified from Job S. Ebenezer’s Dual-Purpose Bicycle. The plans for Ebenezer’s design can be 
found at:  
 
http://www.technologyforthepoor.com/PedalPowerReport/PedalPowerReport.htm  
 
Although the bicycle used in the following document is permanently fixed to a stand made of 
angle iron and steel rods, the power take-off can be removed and placed on other bicycles that 
have a horizontal top tube. A frame is still being designed for functioning bicycles to be propped 
on as discussed in Ebenezer’s Dual-Purpose Bicycle.   
 
The final power take-off design is based off the availability of parts at D Acres, making the most 
use of old parts and reducing costs. The design continually changed throughout its construction 
in order to account for this factor.  
 

Build it! 
[Parts needed]: 
 
 - Bike frame 
 - Crankset and axle 
 - U-bolt 
 - Pulley 
 - (3) Hose clamps 
 
The frame of the power take-off is from the chainstays of a bicycle frame that had been damaged 
in a crash and was no longer usable as transportation. The crankset and axle were salvaged from 
a mountain bike. Two holes for a u-bolt were drilled into the metal plate used for the kickstand. 
The u-bolt is secured to the top tube of the bicycle. The pulley is secured to the axle opposite the 
chainrings. The crank arm was sawn off with a hacksaw to avoid contact with the operator 
during the device’s use. Due to the small pulley inner diameter, the salvaged mountain bike axle 
had to be grinded to fit. 
 



  

 

m
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Belt and chain tension 
[Parts needed]: 
 
 - Rear dropout  
 - Rear derailleur 
  
[Process]: 
Due to tensioning challenges with the chain, a rear drop out was welded to the device. Most new 
users tended to rock the bike side-to-side and derail the chain. The rear derailleur provides 
enough tension to prevent the chain from falling off during use, while still keeping the equipment 
running smoothly.  Metal plates were welded to the power take-off to provide numerous points 
of contact for the welds and additional strength. Foot straps are used to provide the operator with 
better leverage. The rear drop out, derailleur, and foot straps were salvaged from an old road bike 
frame.  See images below. 
 

   
Foot strap 

Rear derailleur

Rear drop out 

 
 

  

Final setup

 
The apple crusher used in the photos is modified from handle operated to belt and pulley 
operated. The pulley that was available was too large for the stainless steel axle. The size 
difference was solved using a piece of polyethylene pipe used for irrigation. The section of pipe 
is slid on the axle of the crusher and then the pulley is placed over it. See images below. 
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Application 
The power take-off can be used to run numerous devices that are belt driven. Currently, the 
power take-off photographed has been used to power a stone grinder, an apple crusher, and a 
washing machine. The gear ratios can be adjusted by substituting different pulley sizes 
depending on the task. Two v-belts are required to run the flywheel and crusher. See image 
below. 
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