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Abstract
Team Gears is one of the teams competing in the Mate 2009 

International Underwater ROV Competition from Bristol Community College 
located in Fall River, Massachusetts, USA. We have designed and built T.E.S.S. 
(Technical Education Structuring System), an underwater remotely operated 
vehicle. Our main objective is to accomplish all the mission tasks of the MATE 
2009 Competition. 

Team Gears is comprised of Chris Green (Mechanical), Dan Pitrone
(Electrical), Don Chapin (Team Leader), and Helder Lobo (Communications). 
We came together in the goal of creating the very best ROV that we could. 
Every team member has a different and diverse background and by taking 
advantage of this opportunity we learned and used the engineering process 
and created T.E.S.S. Although there were times we struggled, through the use 
of the engineering design process we collaborated to accomplish our goals. 

In this detailed technical report we will describe our design rationale, 
including the schematics we used to create T.E.S.S., major challenges, discuss 
future improvements, and the lessons we learned throughout the design 
process. As you will see we conquered many challenges and had to create 
troubleshooting techniques to solve our challenges. In the end it was all due 
to team work and dedication. Upon reflection none of this would be possible 
without the help of our mentors, our school, and MATE.

In order to maximize our time efficiently, we have created a website to 
coordinate events and goals among our team members. 

You may log onto our website at: 

sites.google.com/site/teamgearsproject 



Photo Gallery

(Figure 8) Back View

(Figure  1) 3D drawing of completed ROV

(Figure 5) Right View

(Figure 2) Top View

(Figure 6) Bottom View

(Figure 7) Front View

(Figure 4) Top View(Figure 3) Isometric View



Photo Gallery

(Figure 9) Dimensions of our ROV

(Figure 10) Exploded view  of our ROV



Expense Report 

(Figure 11) Expense Report



Design Rationale
Frame:

When the team first came together and 
brainstormed we came to the conclusion that we 
wanted to create a simple yet modular design. 
Our first discussion was centered on the frame 
characteristics and dimensions. We wanted the 
basic frame to be light, robust, and affordable. 
Our frame was designed to take the abuse of 
performing difficult tasks in a harsh environment 
without sustaining damage. It consists of two 
Black High-density polyethylene (HDPE) side 
panels, six horizontal aluminum extrusions (for 
structural rigidity and modularity) with stainless 
steel machine screws holding it all together. We 
determined the width of T.E.S.S. based on the 
fourth mission task of docking; allowing TESS to 
ōŜ ŀōƭŜ ǘƻ άǎǘǊŀŘŘƭŜέ ǘƘŜ ǎǳōƳŀǊƛƴŜ ƛƴ ƻǊŘŜǊ ŦƻǊ 
alignment and docking onto the escape hatch.

We started by first drawing the ROV by 
hand on a black board. Then Don took the lead to 
draw up two prototype designs in inventor to 
give us a 3D drawing that we could discuss 
further. Once we were satisfied with one of the 
prototype designs we started to build the frame 
and adjusted the design as we saw fit. 

(Figure 12) Our first frame dimension 
drawing

(Figure 15) Chris 
marking the 

HPDE

(Figure 14) Our second 
prototype drawn by Don

(Figure 13) Don drawing the first prototype

(Figure 16) This is the final 
frame design drawn by 

Helder



Control System & Tether:

Our control system went through many 
generations.  The original design of the control 
system was greatly over-engineered for this project.  
Originally,  we use digital logic, controlled by a 
joystick, but found it rather difficult to implement. 
Our system also featured a variable speed control 
system that was achieved using Pulse Width 
Modulation or P.W.M.  However, after a few tests in 
the pool, the variability in the speed proved to be 
unnecessary because the ROV preformed well at the 
maximum setting.  Therefore the operating system 
needed to be redesigned with a  simpler control 
system.  

The new design would use  only a single speed  
to control all movement.  The system uses two multi-
directional joysticks that  control the horizontal and 
vertical movement separately.  Moving the joysticks 
closes different electrical switches mounted to the 
base.  The closing of these switches activate different 
relay coils  connecting  the 12 volt power supply to 
the ROV Thruster motors.  When activated these 
relays engage these motors in the proper direction to 
achieve the desired movement.  

The tether of T.E.S.S. is a custom designed 
tether.  A professional tether was offered to our 
team, however, after a long discussion, and the use 
of a engineering decision matrix, we decided that 
the tether was not going to fit our needs.  We 
measured out six lengths of 24.384 meter, 18 AWG 
wire and a single video cable, and the tether was 
bundled together at every meter.  The tether was 
made neutrally buoyant by attaching buoyancy foam 
every few decimeters .

(Figure 17) Control System used for the 
New England Regional

(Currently being cosmetically improved)

(Figure 18) Dan displaying our tether


