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Abstract

In this work, we develop a method to control an electric winch so that it can pull a mov-
able deep tunnel across its track. Pulling the structure across its track with a standalone
commercial winch risks damaging the winch or structure. This project is our attempt to
mitigate this risk and the time it takes to operate the winch to move this structure.
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1 Introduction

1.1 Preface
For the project as pitched in Dr. Witmer's ABE 469 capstone course see appendix B.

Most vegetables are done growing late in the season at The Student Sustainable Farm
(SSF), except some cold hardy crops [1]. A Deep Tunnels, equipped with UV resistant
polyethylene plastic, can be used to extend growing periods by protecting crops from
direct sunlight. If deep tunnels are moved, a tunnel can be used as an incubator for more
crops.

There are three Deep Tunnels at the SSF, each on a track twice the length of the 96ft long
tunnel. By hand, it takes 10-12 volunteers to push a deep tunnel. Our goal was to de-
vise a solution that would reduce the number of people and the time they would spend
on moving the tunnels, while also taking into account how to preserve the tunnel and
mobilization mechanism's structural integrity.

In agreement with the Agricultural and Biological Engineering senior design course, we
decided that using a single electric winch for moving the tunnels was the best tting
approach. By mounting an electric winch to a vehicle, a single winch can be relocated
and re-anchored by the vehicle to pull at any of the 6 tunnel ends. This process would
require 1 person. A winch would perhaps pull the tunnel if attached to the spine of the
frame that holds the tunnel ridged.

Figure 1: Satellite View



1.2 Problem and Solution Overview

Commercial winches pull at around 10 feet per minute on lighter loads and are suggested
to be turned off for long cool down periods after even short intervals of being turned
on. If adhering to the winch manual's recommended cool down periods, moving a single
tunnel would take more than 3 hours. With the off the shelf remote, operating the winch
is done by manually holding down a a switch; when the user lets go of the remote, the
winch turns off. We modi ed the winch by tting to it instead, a latching switch and a
micro-controlled relay. With a latching switch, the user can ip the switch, leave it, and
the winch will continue to stay on. The micro-controller's clock automates the winch to
turn off for some time before turned back on, for cool down.

Many winches will also pull hard enough to break the wire ropes that they come with.
A current sensor informs our system to turn the winch off when the mechanical load is
above a threshold.

In the case of the deep tunnel, if the winch pulls too far, the tunnel could rip past and
damage the end of its track. Any load needs to stop being pulled once it has reached the
winch, otherwise the hook on the line will get lodged and forced into the rollers on the
face of the winch drum. We use an ultrasonic sensor to account for the location of the
mechanical load. We turn off the winch when the load is near the sensor.
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