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C-PULLEY & Z-PULLEY SYSTEM 
In mountaineering and rescue operations, C-pulley and Z-pulley systems are mechanical 
advantage systems used to lift or haul loads, such as in crevasse rescue or when pulling 
someone up a vertical face. Here’s a detailed explanation of each: 

C Pulley System  

Usage: 

 Single Pulley System: A C-pulley 
system is a simple single pulley 
setup used to change the 
direction of a rope. It’s often used 
in conjunction with a Z-pulley 
system to increase efficiency in 
hauling. 

 Direct Hauling: In basic hauling 
operations, the C-pulley is used to 
redirect the rope for pulling, 
making it easier to apply force in a 
desired direction. 

Features: 

 Simple Setup: Consists of a single 
pulley attached to a fixed anchor. 

 Minimal Components: Usually involves just one pulley, carabiner, and rope. 

Advantages & Benefits: 

 Simplicity: Easy and quick to set up, making it suitable for straightforward situations. 

 Efficient Direction Change: Allows the force to be applied in the most efficient 
direction, reducing the effort needed for the haul. 

 Lightweight: Minimal gear required, which is essential for mountaineering where 
every ounce matters. 

NOTES 
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Z Pulley System 

Usage: 

 Mechanical Advantage System: The Z-pulley system is a 3:1 mechanical advantage 
system used in hauling operations, such as rescuing a fallen climber or hauling heavy 
gear. 

 Crevasse Rescue: Commonly used in glacier travel for crevasse rescue to pull a fallen 
climber out of a crevasse with less effort.  

Features: 

 3:1 Mechanical Advantage: For every 3 units of rope pulled, the load moves 1 unit, 
effectively tripling the applied force. 

 More Complex Setup: Involves multiple components, including two or three pulleys, 
carabiners, a prusik or mechanical rope grab, and sometimes a progress capture 
device. 

Advantages & Benefits: 

 Increased Efficiency: The 3:1 mechanical advantage reduces the physical effort 
needed, making it possible to haul heavier loads or rescue climbers with less 
exertion. 

 Versatility: Can be adapted with additional pulleys to create even greater 
mechanical advantages (e.g., 5:1 or 9:1 systems). 

Control: 
The system allows for more controlled and steady lifting, which is crucial in rescue scenarios 
where safety is paramount. 

Comparison & Usage Context 

 C-Pulley:  Best for simple direction changes or when minimal mechanical advantage 
is needed. 

 Z-Pulley:  Ideal for situations where significant lifting or hauling force is required, like 
in crevasse rescues or raising a climber over a ledge. 


