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Abstract

TeamGears is one athe teams competing in theMate 2009
International Underwater ROV Competition fromristol Community College
located in Fall River, Massachusetts, USA. We have designed andldtif.S.
(Technical Education Structuring Systeran underwater remotely operated
vehicle. Our main objective is to accomplish all the mission tasks ofN#eTE

2009 Competition <" — s
- -

TeamGears is:%mprised of Chris Green (Mechanical), DRirone
(Electfical); Don Chapin’(Team Leader), and Helder Lobo (Communication:
We came together in the goal of creating thewery bgst ROV that we could.
Every team member has a different and g?verse background and by taking
advantage of this opportunity we learned and.used the @ngineering proces:
and created T.E.S.8lthough there weretimeswe stru d, through the use
of the eng'i‘n’eer'gdes.ign process Wei'p-llaborated to accomplish our goals

-

In thhéiailed technic‘al{é.plﬁwe will des&M‘our design rational
“including the'sch ticsS we used to create T.E.S.S., major challenges, dis

future improvem
process. As yo
troubleshooti

” -

to team werk and dedication. Uponieflection none of this would be%possible
without-the help of our mentors, our school, and MATE.
5 .
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our time'ef‘ﬁciently, we have created a we
5. and goals among our team memb

gonto our website at:
m/‘te/teamgearsproject
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(Figure 10) Expleded view of our ROV




Expense Report

Team Gears Expense Sheet

Body

Part Description Quantity Unit Price  Total Cost
Seaboard HDPE 12.7mmx1219.2mmx1219.2mm 1 84.36 84.36
T Slotted Aluminum Extrusion (180cmx25mmx25mm) 1 38.66 38.66
6.35mmx25.4mm long Stainless Steal Pan Head Philips Machined Screws 16 0.65 10.40
6.35mmx38.1mm long Stainless Steal Oval Head Philips Machined Screws 12 0.47 5.64
6.35mmx19.05mm long Stainless Steal Pan Head Philips Machined Screws 9 0.50 4.50
6.35mmx12.7mm long Stainless Steal Pan Head Philips Machined Screws 9 0.40 3.60
6.35mm Mylon Stock Muts 30 0.23 6.90
6.35mm Finishing Washer 12 0.36 4,32 Total Body Dollar Cost
1.58mmx6.35mm Medium Aluminum Rivets 1 4.37 4.97 163.35

Thrusters

Part Description Quantity Unit Price  Total Cost
Prop Blades (1270 & 1250) 3.99 23.94
3785.412 LPH Bildge Pump Cartridge 19.95 115.70
101.6mmx30.8mm PVC Reducing Bushing 6.47 25.88
101.6mmx7.62cm PVC Reducer 3.29 19.74
Direct Drive Propeller Adapter 4.39 29.94 Total Thrusters Dollar Cost
101.6mm SCH 40 PVC Pipe 60.96 cm section 3.48 3.48 222.68

Tools
Part Description Quantity Unit Price  Total Cost
3mmx19mmx2.4384m Aluminum Angle 3 8.42 25.26
25.4cm Mini Bungee 1 2.22 2.22
101.6mm Black ABS Coupling 1 12.18 12.18 Total Tools Dollar Cost
39.66

Controls System
Part Description Quantity Unit Price  Total Cost
32 32.00
1.78 1.78
1.78 1.78
2.05 2.05
2.52 2.52
2.83 2.83
1.79 1.79
4,59 36.72
2.25 5.00
2.25 4.50
11.95 23.90
4 4.00
1 1.00
1 1.00 Total Control System Dollar Cost
118.87

18-2 Stranded Tether Wire 121.92m
Assorted Heat Shrink Tubing

3mm Heat Shrink Tubing

12.7mm PVC Access Pull Elbow
12.7mm PVC Type T Conduit Box
12.7mm Flex Blue Conduit
203.2mm Zip Tie PKG

Relay (DPDT})

Switches (SPST)

Barrier strip (Connector)
Joystick (Arcade Style)
Solder-Donated by BCC
Control System Wire-Donated by BCC
Fuses 25A-Donated by BCC

L N

Camera System

Part Description Quantity Unit Price  Total Cost
B/W Night Vision Camera-8.46mm LGCCDB/W-420TVLines-100mA (Donated By Chapin Boats) 1 175 175.00
38.1mm PVC Cap 1 0.77 0.77
12.7mmx6.35mm PVC Bushing 1 147 1.47

Total Camera System Dollar Cost
2.24
Buoyancy System

Part Description Quantity Unit Price  Total Cost Total Buoyancy System Dollar Cost |

Hull & Deck PVC Foam Core 453.59g Density Sheet (Donated by Chapin Boats) 1 64.5 64.50 0.00

Final Dollar Cost 546.80

Donated Items (IN YELLOW) were not included in the final ROV cost

(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 if*a harsh vironment
without sustaining damage. It-consists of two
Black Highdensity polyethylene (HDPE) side
panels, six horizontal.aluminumyextrusions (for
structufal rigidity and modularity) with stainless :
steel machine screws holding it all together. We - drawing
determinéd the width of T.E.S.Qased on the 3ep in thoughl -
fourth mission task of docking; allowing TESS to
0S ofS (G2 &aadaNy RRfSé @
alignment and docking .ontolhe escape hatch.

We sta by rawing the ROV by '}‘
hand on a blac om,Theﬁ Don took the lead t

w-up two prot ‘}iesigns in inventor }
give us a 3D drawing that we could discj'
" further. Once we were saiisfied with one of the
prototype designs we to build the frame
and adjusted the desi

Team Gears
UR=LLE

(Figure 12) Ouir first frame dimension

W.Dop_gming the,first prototype
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Prototype Drawing Team Goars

(Figurew 'Se‘cqn’ -

prototype drawn by Don




Control System & Tether:

Our control system went through many
generations. The original design of the control
system was greatly oveengineered 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 of PW.M. However, after a'few testsin”
the pool, the variability in the speed proved to be
unnecessary because the ROV preformed well at the "
maximum setting. Thefefore the ®perating system (Figure 17) Control System used for th

needed to.be redesigned with a simpler control New England Regional
system. y (gurmntly baing cosmetically improved

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.MQving the joysticks '} 4

itches mounted to the A :

—

' relays engage these - [ 0 ection to
achieve the desired mov: .

s a custom designed \&‘., o ——
tether was offered to our -_—

team, however, dfter a long discussion, and the use
of a englnee Ing decision matrix, we decided tha
the tetheuhs not going to fit our needs. We
measured out sitengthsof 24.384 meter, 18 AWG
wire and a single video cable, and the tether wp
bundled together at every meter. ’ﬁt@ther wa

made neutrally buoyant by attac uoya"hcyfof'u
every few decim% .

The tether ofT.
tether. A professi




