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The Harness Actuating Lift System is a low-manufacturing solution to the 
customers needs. Excluding the main frame, HALS is created using almost 
entirely off the shelf parts and fasteners, which greatly reduces 
manufacturing cost. The frame itself is a unique fin like design made of 
sheet metal that provides an open structure to the interior of the system.  
The frame can be easily manufactured and takes up little room in the 
overall design.

Overview

Control System
• Uses preset inputs about the user to actuate the harness to 

correlate to the motion of using the elliptical
• A vertical position sensor and force sensors are used in 

conjunction with PID control and a LabVIEW program to 

maintain this movement.

Figure 5. Example trainer view for LabVIEW program. Left side 
represents user info, middle area represents inputs for control, 

and right side represents user’s actuating height

The Harness Actuating Lift System operates in two major modes: lifting and 
actuating. The user is first strapped into the harness while still in their 
wheelchair. The user is then lifted via the winches. The entire HALS then 
rolls forward. The user is lower down to the elliptical. When the user 
begins to operate the elliptical a LabVIEW program reads data from a 
position sensor and adjusts the speed and direction of the winch 
accordingly. When the user is finished working out, they simply lift again 
and reverse the direction of the lower motors. They are then put lowered 
back into their wheelchair.

Functionality

Frame
• Utilizes an open structure that allows for wiring and other 

electrical components to be safely stored.
• Aluminum sheet metal walls to provide strength and rigidity 

to the system while still being relatively cheap.

Actuating System
• Winches that interact with the lifting mechanism and control 

system to move the user with the motion of the elliptical.
• These Winches were chosen due to their incredible lifting 

power and their high speed.

Harness
• Off the shelf 3-point harness that has 

been modified to be a 4-point harness
• Adjustable to fit both men and women

Lifting Mechanism
• Two systems of three pulleys.
• Each system is attached to a winch and to points on the harness.
• This is to distribute the lifting force from the winch evenly across the 

user.

Figure 2. Off the shelf winch that will be used for the actuating 
system. The current chord will be attached to the pulleys and 
the force sensors.

Figure 3. Off the shelf harness that would 
be modified. Four pulleys would be 
attached to central locations to distribute 
the loads.

Group 11

•Manufacturing ang MFG labor: $400/unit
•Assembly labor: $300/unit
•Energy costs: $0.03/unit
•Raw materials - $818.88
•OTS - $2,977.91

Costs
Figure 6. Upright assembly that makes up the frame 
subsystem. Uses stakes and bolts to hold the aluminum

Sheetmetal together
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Figure 4. The pulley assembly 
and sensors making up the 
lifting mechanism. The force 
and position sensors 
communicate with the control 
system, and the pulley’s will be 
connected to the harness.
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Figure 1. High-quality rendering of the HALS design. 
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