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Abstract
Remote Underwater Servicing Systems (RUSS) Inc.
provides Remotely Operated Vehicles (ROVs) as a response to
emergency situations. In light of the Deepwater Horizon oil spill
in the Gulf of Mexico, RUSS Inc. has perfected equipment and
methods to efficiently repair similar damage. The vehicle,
Tactical Apparatus for Nautical Know-How (TANK), measures
approximately 95 cm x 50 cm x 60 cm and weighs nearly 17
kilograms. TANK features, among other payload tools:
Masamune, a combination of gears and attachments which
turns the wellhead valve; a saline solution collector consisting
of an Erlenmeyer flask and a guiding rod; and a custom
grappling hook to remove the U-Bolt. With these and its other
payload tools, TANK has the ability to remove damaged riser
pipes, cap oil wells, collect water samples, measure depth, and
collect biological samples.
By designating tasks to two specialized branches in the
company, RUSS Inc. guarantees that all tasks are completed
adeptly. The Construction Department focuses on designing
and building a vehicle to efficiently complete the required
tasks, while the Research Department analyzes the vehicle and
communicates its aspects to clients. The combined efforts of
these departments are responsible for the continued success of
the company.
RUSS Inc. is committed to delivering a reliable product
and responding to underwater emergencies with
professionalism and expertise.
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Figure 1: TANK
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Design Rationale
As a way to ensure that only the best, most efficient
systems made it to the final vehicle, RUSS Inc. approached
designing TANK through two simultaneous builds. The two
builds not only allowed employees to gain more experience,
they also meant that each tool developed served as a
prototype for the final model of TANK. The double build also
helped all employees fully understand the vehicle and all of its
components by including more employees in each aspect of
TANK.
Frame
The primary goal in this year’s competition is to advance
employees’ technological knowledge. The first major step
towards this goal began with attempts at circuitry and
programming; this led to a frame which allows more space for
the potential use of a circuit board, the new, bigger thrusters,
and other payload tools. As a result, TANK’s frame measures
76.2 cm x 36.5 cm x 35.6 cm, almost one and a half times the
volume of RUSS Inc.’s previous ROVs. It is made of 20-24
aircraft grade aluminum, chosen for its structural integrity and
light weight, and was constructed from an original company
design using Autodesk Inventor. The shape resembles a
rectangular prism—the rounded corners serve as an added
safety measure, and a tapered front allows the ROV to slice
through the water with ease. An improvement from previous
designs, the increased amount of clearance on the underside of
the vehicle protects the tools mounted below.

Figure 2: Autodesk Inventor View of Frame

Control Systems
The Controls Integrated Accordingly (CIA) Unit is a metal
briefcase that houses the four terminals and all connections. A
modified computer cable plugs directly into a mount on the
side of the briefcase and provides the power from the battery.
The company included terminals to consolidate the wires into
two leads that run from the battery; the separate positive and
negative terminals create a parallel circuit which provides
power to various components of the ROV. A hinged piece of
Figure 3: Jay Ray, Systems Engineer, with the CIA Unit
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polycarbonate covers the connections, allows access without
dismantling the entire CIA Unit, and helps employees diagnose
problems quickly. The five propulsion switches, which the pilot
uses to guide TANK through the missions, are located on the far
right of the polycarbonate. The three co-pilot switches, which
the co-pilot uses to control the manipulator, Masamune, and
the Saline Solution Collector guiding rod, are on the far-left.
The tether is also an important component of the
control system as it is the electrical pathway between the
battery and the ROV. RUSS Inc. created a detachable tether as
an added safety measure and for easier transportation. The
30.5 meter tether connects to the CIA Unit through a salvaged
20 pin computer port, and the leads are soldered on the inside
of the control briefcase. Each grey wire of the tether contains
three positive leads and three negative leads. The tether runs
to the ROV, where all connections are soldered to the different
payload tools and motors. Employees protected each
connection by sealing them with heat shrink, liquid tape, and
electrical tape. All wires follow the frame, and a length of
corrugated wire wrapping protects the first portion of the
tether coming off of the ROV. A conduit clamp attaches the
tether to TANK and protects the connections from stress. RUSS
Inc. chose a hardware-only approach because it is reliable and
effective, and employees felt their time was better spent
focusing on the development of payload tools.
Propulsion
The company purchased four Seabotix thrusters, each
drawing a maximum of four amps, running off of twelve volts of
power, and providing 28.4 N of thrust. Each thruster measures
176 mm in length, and a 93.3 mm diameter case surrounds the
propeller. The thrusters are positively buoyant (-413 grams in
water) and include safety partitions. The two lateral thrusters
are bolted to the inner sides of TANK; the two vertical thrusters
secure to 24 cm aluminum bars on the outer sides of the
vehicle. In addition to the four Seabotix thrusters, two
converted bilge pumps mounted to opposite sides of the ROV
serve as strafing thrusters. These smaller thrusters’ propellers
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Figure 4: The CIA Unit

Figure 5: Tether’s Connections

Figure 6: Seabotix Thrusters

face away from each other and are perpendicular to the lateral
thrusters. Two bilge pumps were necessary because each only
provides efficient power in one direction—both thrusters
propel approximately 4,542.5 liters per hour (LPH). Strafing
thrusters are vital to TANK, because the ability to make minor
adjustments in the water saves time and allows the company to
be consistent in the approach to the missions. All thruster
connections join the tether and lead back to momentary
switches in the CIA Unit.
Ballasts
The passive ballast system uses four inch Polyvinyl
Chloride (PVC) filled with air. To create the ballasts, company
employees measured out two long lengths of PVC pipes to
compensate for the weight of the not yet finished payload
tools. After everything was installed, the ballast tanks were
reduced to 50 cm in length. End caps were secured and sealed
with silicon and PVC cement. Both tanks are mounted on the
top of the ROV using hose clamps. Positioning the ballasts at
the top of TANK provides maximum stability and produces
minimal drag.
Cameras
TANK’s pilot gains sight through three cameras, all of
which were purchased from Lights, Camera, Action. Although
the pilot is able to complete the missions with the visibility
provided by two cameras, three cameras improve accuracy.
Three perspectives, which help aim when using payload tools,
cut down on mission times and frustration. The cameras’ cables
connect through standard video ports, and three monitors
display the cameras’ color images. All cameras’ cords are
included in the tether.
Camera 1, a BluVue model, has a diameter of 40.4 mm
and a length of 140.2 mm. Six white LED (Light-Emitting Diode)
lights help the pilot to maneuver and see more clearly in the
pool. Its waterproofed, three-pronged connector detaches—
this protects Camera 1 and also makes for easier transportation
while the camera is not in use. Additionally, the camera cable
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Figure 7: Safety Partitions

Figure 8: Ballasts

connects to a Camera Control Unit (CCU), which streamlines
the connection between the camera cable and the monitors. A
15 cm aluminum plate bolted to a horizontal cross section
supports a conduit clamp, which attaches Camera 1 to the top
of the ROV at a slight downward angle.
Camera 2, also a BluVue camera, has the same features
and same connections as Camera 1. This camera is angled
slightly downward to show the pilot the view from the
underside of the vehicle and give a visual of the manipulator
and other payload tools. A conduit clamp mounted to an
aluminum bar running through the middle of TANK secures
Camera 2.
Camera 3, an older model camera reused from last year,
measures 90 mm in length and 37 mm in diameter. This camera
attaches to the underside of TANK beside Camera 2 in order for
the pilot to see the end of the Saline Solution Collector, which
extends past Camera 2’s visual field. Camera 3 mounts to TANK
in the same fashion as Camera 2, but does not connect to a
CCU. Instead, the camera cord runs from the ROV through the
tether and ends in soldered power and video connections on
deck.
Masamune
To turn the wellhead valve, company employees
removed the impeller of a 4,524.5 (LPH) bilge pump and
attached it to a compound gear system, consisting of four gears
with a 49:1 gear ratio. Though employees originally attempted
the same design without gears, the bilge pump did not provide
enough torque to turn the well head valve. Now, when the copilot flips a momentary switch on the surface, the bilge pump
activates the gear system which rotates a two-pronged
attachment and opens the valve. A square rod travels through
the gears and the mounting brackets and then meets the
attachment. The attachment consists of a piece of aluminum
with various holes for easy mounting. Aluminum rods mount to
this piece of metal using mounting brackets, nuts and bolts.
The attachment fits into the spaces in the well head valve, and
as the gears turn the attachment the valve rotates.
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Figure 9: Cameras 3,1, and 2 (left to right)

Figure 10: Masamune

Saline Solution Collector
The Saline Solution Collector (SSC) is comprised of a
polycarbonate 250 mL Erlenmeyer flask, one plastic tube, and
one latex tube. The flask is attached to the inside of TANK in a
fitted metal mount; one tube attaches to the top of the flask
and runs to the surface, while the other attaches through a
hole on the flask’s side and is inserted into the solution. An air
compressor on deck fills the tube and flask with air to prevent
pool water from entering the flask. Once the pilot is ready to
collect the sample, a company employee will stop the flow of
air and cap the surface tube.
When the pilot is ready to collect the sample, the
collection tube is inserted into the solution by way of a guide
rod. The guide rod includes a funnel (to allow the pilot better
chances of accessing the sample) and a spring that retracts the
funnel once the tube has made contact with the sample. A
company employee will uncap the surface tube, and the
change to atmospheric pressure in the collection tube brings
the water sample into the Erlenmeyer flask.
To prevent the rod from interfering with other aspects
of the missions, the guide and the end of the side tube are
attached to a set of gears that move the rod. The gears are
powered by a 1,893 (LPH) bilge pump. The rotation of the SSC
allows the apparatus to fold into the underside of the ROV to
prevent damage and allow easy storage.
Manipulator
This year, RUSS Inc. made the decision to purchase a
waterproof manipulator from Seabotix in order to ensure
efficiency and quality. The arm measures 36 cm in length, has
200 kg of gripping force, a lifting capacity of 100 kg, and weighs
235 g in water. The manipulator is three-pronged, fixed, and
measures 60 mm when the jaw is fully opened. The prongs are
attached to an axle measuring 50 mm in diameter. The co-pilot
controls all movements of the manipulator by way of a
momentary switch in the CIA Unit. The manipulator draws a
maximum of four amps of current and uses twelve volts of
power. Company employees positioned the arm on the front of
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Figure 11: SSC's Erlenmeyer Flask

Figure 12: Seabotix Manipulator

TANK by fashioning a mount out of scrap metal and bolting it to
an aluminum cross bar. The best angle at which to mount the
manipulator, 27.036 degrees, was determined using
trigonometric ratios—employees needed to calculate the angle
that would provide the maximum reach and maintain the
manipulator’s protection provided by the clearance of the
frame. Employees also spliced the connectors to join the tether
and control the manipulator through switches in the CIA Unit.
Depth Sensor
Company employees use an H2Odyssey Fathom dive
computer to measure depth. The dive computer automatically
turns on when the ROV is five feet beneath the water’s surface
and begins recording data. The dive computer has a 400 ft
maximum depth reading and gives depth readings in real time
at one foot increments. These measurements will be converted
to a metric measurement on deck by a company employee. The
dive computer is mounted to the underside of the ROV directly
behind the Grappling Hook. Employees attached a dive light so
that the reading is visible to Camera 3.
Grappling Hook
The system used to remove the U-Bolt attached to the
damaged riser pipe consists of an employee-constructed
aluminum grappling hook with aluminum sheet rock locks. The
hook connects to the inner part of a two-part aluminum slide
rail, and the outer part is secured to the left inside of TANK.
Three spring-loaded prongs hook onto the U-Bolt. A string
inserted into drilled holes in the aluminum rail runs to the
surface for easy retrieval once the grappling hook has attached
to the U-Bolt. The pilot positions the grappling hook and then
moves TANK forward, pushing the hook through the U-Bolt and
securing the riser pipe.
Basket
To cut down on mission times, TANK takes a basket to
the pool floor via the manipulator and retrieves it once all
collections have been made. The basket has two
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Figure 13: Dive Computer

Figure 14: Grappling Hook

compartments: the circular compartment holds all biological
samples while the additional compartment holds the well-head
cap. An aluminum plate attached to the bottom of the basket
keeps it on the bottom of the pool when not in use during the
missions. The basket is made of mesh and zip tied to a metal
frame. The handle is made of the same latex tubing used in the
Saline Solution Collector and marked with red tape to show
where the pilot should grasp the tubing with the manipulator
to balance the two compartments.
Safety Precautions
RUSS Inc. values the safety of its employees and
customers. Head of Safety and Operations, Justin Whitaker,
makes sure that protocols are in place to ensure safety in every
aspect of construction and testing. Protocols are clearly
displayed in all work areas; safety goggles and closed-toe shoes
must be worn and long hair must be tied back any time an
employee is working with TANK or payload tools.
The deck team fully understands the potential dangers
involved in operating an ROV. As a reminder to our employees
and a way to explain the best safety practices to consumers,
RUSS Inc. includes this list of poolside safety protocols in each
CIA Unit:
 Always wear closed-toe shoes and safety goggles while
operating the ROV.
 Long hair must be tied back.
 Seabotix thrusters cannot be run out of water.
 The manipulator must be clear before being changed to
the closed position.
 When preparing for a run, plug everything into the
battery except the positive lead. When all systems are
ready, plug in the positive lead and announce that the
ROV is hot.
 Do not damage the tether--always wrap it neatly and
avoid stepping on it.
Practicing these protocols at each meeting is the only way to
ensure that all RUSS Inc. employees and consumers are
guaranteed safety.
8

Figure 15: Basket

Figure 16: Safety Protocols for the Grinder

Electrical Schematic

BAT

F

BAT = battery
PDB = power distribution
DOX = di-polar switches
M = motor
C = camera
F=fuse

9

Troubleshooting
Originally, the frame was designed to accommodate
larger thrusters, payload tools, and a circuit board.
Unfortunately, TANK weighed significantly more than the
thrusters were able to lift once all of the tools were mounted.
After identifying the problem, employees located the main
source of the issue as the sheet of expanded metal and our
aluminum ballasts. The brainstorming process brought the
company to an agreement: remove the sheet of expanded
metal and mount the payload tools to other parts of the frame.
Unfortunately, the ROV still weighed too much to efficiently
move in the water. After reverting to the brainstorming stage,
the original aluminum ballast tanks were replaced with four
inch PVC. (The usual choice of ABS tanks only come in a
maximum diameter of three inches, which is not large enough
to hold the heavy frame.) The company is now confident that
the ballast system is reliable.
This troubleshooting strategy has consistently solved
every challenge the company has faced. Whether it is the
frame, ballasts, or the Saline Solution Collector, RUSS Inc. has
reviewed all systems for reliability.
Challenges
RUSS Inc. has faced difficulties with the Saline Solution
Collector (SSC). Originally, employees planned to keep the
system completely water-based and replace the pool water
with the saline sample by using a bilge pump. Upon realizing
the risk of diluting the saline sample, a prototype of this
concept was never made. Once employees decided on an airbased system, the company began prototyping. Soon after the
idea of a syringe was dismissed, employees moved to a flexible
250 mL plastic container. Testing outside of pool water
suggested this prototype would succeed, but as often happens
in the early stages of design, this plan had its faults. As we
began to test this prototype in the water, the container’s sides
caved in as they were not sturdy enough to handle the
pressure.
Figure 17: Abbey Greene, Design Integration,
discovering the leak in the SSC
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For our next plan, we replaced the container with a
plastic Erlenmeyer flask with a tube connecting to the tether.
This tube led to the surface and attached to the deflating side
of an air mattress pump. The first attempts in this system
revealed a crack in the plastic Erlenmeyer flask, which hindered
being able to know just how effective this plan would have
been. Even after repairing the flask, the flask continued to leak
and employees were not satisfied with the results. The current
setup uses a polycarbonate Erlenmeyer flask and a tank of
compressed air to maintain a higher pressure in the tube,
which prevents any pool water from entering the tube. When
we are ready to collect the sample, the air compressor is shut
off, relieving pressure in the tube. The greater pressure outside
of the tube then forces water into the SSC.
Lessons Learned
This year, RUSS Inc. was shocked to find that the
company had almost doubled in size. To ensure each
employee’s involvement through the end of the project, the
company knew changes would be needed. This inspired the
creation of RUSS Inc.’s Board of Directors. The Board is
comprised of ten employees, each representing a different skill
set. The Board meets regularly to plan team meetings and
ensure maximum productivity. Dividing the company into two
branches, as described in the abstract, increased the efficiency
of the company’s performance. The Construction Department,
which contains the majority of employees, was divided into two
build teams in the designing stages. One group worked to
create a fully functional vehicle within two weeks; the other
group continued to research ways to advance the use of
technology while beginning the second build. RUSS Inc.
discovered that the simultaneous build sessions allowed a
wider range of possibilities for TANK by providing two schools
of thought at once. Combining the ideas of both groups
resulted in the fully functioning final model of TANK proudly
presented today.
The Research Department also improved performance
this year. By focusing all employees on the same section at the
11

Figure 18: SSC Air Cap

Figure 19: Board of Directors

same time, the Research Department found a coherent style
that includes the voices of all five Research employees. With
the help of Google Docs and Sites, the company found ways to
write and communicate that were accessible to all employees.
Through further use of Google Docs, the Research Department
discovered that the ability to edit the technical report from
multiple computers at the same time allows for productive
meetings more often without having to be in the same physical
place.
A technical advancement RUSS Inc. developed this year
is the detachable tether. The detachable tether is a significant
improvement; in previous years the lack of care for the tether
resulted in frayed wires and weakened connections. Also,
transporting a fixed tether was cumbersome, especially when
employees neglected to wrap the tether properly. Company
employees salvaged a 20 pin connector from an old computer
composed of two connecting ports. One port is attached to the
side of the CIA unit and contains notches where the second
port is inserted. Twenty wire leads attach to the second port
which inserts into the port on the CIA unit. The tether
connections were simply soldered into the twenty wires on the
port. This small change is one that RUSS Inc. will be sure to
include in all future vehicles.
Future Improvements
RUSS Inc. has made several advancements, but there is
always room for improvement. One area where we can always
improve is in teaching newer members about the building
process. In the beginning of the year, senior members took
charge at build meetings while newer members sat and
observed. Not only do we need to learn how to teach newer
members, but also how to delegate specific tasks so that one
group of people is not doing everything. This will also increase
productivity during construction.
Before the mission specifications were released, we
planned an active ballast competition. This competition
allowed us to brainstorm new ideas and to test if an active
ballast system would be logical this year. Not only did the
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Figure 20: Sample Google Docs Page

Figure 21: 20 Pin Connector

Figure 22: Employees Documenting the Active Ballast
Competition

workshop bring about good prototypes, but it also kept all
members involved. Ideally, we will be able to do this for every
aspect of the ROV in the future. This would mean that every
payload tool would be the best design possible, and that every
member would be informed of the decision.
In previous years, we have clung to the safety of simple
switches. In the future, we plan to expand our knowledge and
take the next step. Members are already learning about circuit
boards and we plan to incorporate this technology into the
vehicle as soon as we have sufficient knowledge. With the
circuit boards in place, the connections will be cleaner, and we
will have the opportunity to use a controller instead of
switches. A circuit board will also eliminate the need for a large
control box.
Reflections
“ROV has been one of the most enriching experiences of
my life, let alone my high school career. I have seen this team
grow from a small group of friends to a cohesive team of young
engineers. Looking back on these past four years - traveling all
over the country to the international competitions and
contributing to the STEM Grant for our school - I only see a
bright future for our team. As this is my last year as a part of
the ROV team at Carrollton High School, I am sad to see it go,
but I am happy to have been part of real positive change in our
community.”
-Karl Sanchez, Government and Regulatory Affairs
“It amazes me just how evident this club’s impact has

been on my life as well as my expectations for my future. ROV,
to me, creates an environment full of intelligent, ambitious
students willing to dedicate their time and energy to advancing
their individual knowledge and skills in engineering, public
communication, and now, business structure and
advertisement as well. Before joining the ROV program my
interest and knowledge about engineering careers was
extremely limited, especially in the field of marine robotics.
However, over the past four years, I have not only gained more
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Figure 23: Active Ballast Prototype

knowledge about engineering in general, but I have developed
a passion for math and science and plan on pursuing a
mechanical engineering career.”
-Abbey Greene, Design Integration
“Over the course of my three years of involvement with RUSS
Inc., I have come to realize just how incredible the group of
people I work with are. Each and every person has his or her
individual area of expertise. While not one person would be
able to successfully produce the product that this company is
proud to call its own, our collective actions have led to a
beautifully efficient machine. The people I work with
consistently leave me in awe. The feelings that I have gotten
from my fellow employees coupled with the experience I have
received in the engineering field have cemented my choice of
major and career path. I always knew that I loved designing
and building a wide variety of devices, but I never realized the
joy one can feel when a design is successfully implemented to
solve a difficult problem. I know that when I go out into the
field following my college graduation, I will have a leg up over
much of my competition. I owe that to this competition. I will
miss it along with each and every one of my teammates
terribly.”
-Russell Ives, CEO

Figure 24: RUSS Inc. Employees
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Budget
Date:
9/15/2010
10/10/2010
10/11/2010
10/21/2010
12/2/2010
12/14/2010
1/16/2011
1/17/2011
1/18/2011
1/18/2011
1/18/2011
1/19/2011
1/21/2011
1/23/2011
1/28/2011
1/28/2011
1/29/2011
1/29/2011
2/1/2011
2/2/2011
2/2/2011
2/4/2011
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Provider:
Carrollton High
RUSS Inc.
Employees
Lowe's
Seabotix
Digikey
Scott Frasier
Radio Shack
Lowe's
Autozone
Walmart
Amazon
Lowe's
Lowe's
Walmart
Lowe's
Home Depot
Walmart
Home Depot
Home Depot
Security Solutions
Radio Shack
Walmart

2/7/2011
2/12/2011
2/12/2011

Lowe's
Lowe's
Lowe's

2/13/2011
2/14/2011
2/14/2011
2/18/2011
2/18/2011
2/18/2011
2/22/2011
2/23/2011
2/24/2011
2/24/2011
2/24/2011

Lowe's
Home Depot
Parallax
Home Depot
Radio Shack
Seabotix
Digikey
Home Depot
NAPA Autoparts
Home Depot
Amazon

2/25/2011
2/25/2011
2/25/2011

Lowe's
Lowe's
Home Depot

Part:
STEM Grant
Employee Contributions- Dues
PVC Elbow, Tee, and Pipe
4 Thrusters and 1 Manipulator Arm
Circuit Board
Circuit Boards
Toggle Switch, Fuses, Solder, SPG RETN
Nylon, Screwdriver, RNO Steel
Terminal
Storage
Platypus Platy Bottle
PVC Cap, 4" Round Grate
Hinge and Bolts
Squeeze Bottle (2)
ABS Cap, Nuts, Thread Plate, Tool Case, ABS Pipe
Nuts/Bolts (2)
8.5 Phil and 8.5 MCHS
Ring 16-14, Nuts/Bolts, Barrel Bolt, Flat Plate
Conduit Hanger, Ring 16-14, Strap
Cable
DPDT SPG RETN
Aerator Pumps (2) and Fenders (2)
Aluminum Pipe, Polyurethane Cable,
Cable Ties, Nylon Cord, ABS Cap (2),
Clamp, Conduit Hanger, Felt, Scotch 3M
Card, Finishing Washers
3' Aluminum Round and Alum. Tube
Copper Tee and Wingnuts
Conduit Hanger, Copper Milford Hanger, PVC: (Pipe,
Elbow, Tee), Block Iron Plug
Solder, Nuts/Bolts, Kespirator, STR BK
Compass Mod., Accelerometer, P Basic
F Dis (2)
Toggle Switches and SSC Tubing
Circuity
Circuitry
JB Weld and PVC Pipe
Switch
Wire, Ring 12-10, Ring 16-14, Block 8, Wire TL "8
Hummingbird Smartcast Wrist Mount
4,542.5 L/hr Bilge Pump, 1514.17 L/hr, Bilge Pump,
1.43 cm Tubing, 21.34 m, Conduit Clamps, 3, Heat
Shrink, 1.27 cm CPVC, 60 cm, 90 degree PVC Joint, 3
in. ABS End Cap, 3
Masamune
Masamune

Price:
+$7,000.00
+$2,800.00
$3.92
$3,300.00
$165.00
$70.00
$38.91
$3.75
$2.99
$11.94
$20.90
$7.74
$4.92
$2.00
$40.94
$1.96
$1.94
$21.82
$15.32
$179.93
$14.97
$79.84

$89.46
$16.22
$4.83
$16.18
$38.01
$81.07
$7.96
$41.38
$129.26
$174.87
$11.13
$25.38
$51.91
$85.57

$37.48
$5.17
$10.57

2/27/2011
3/3/2011
3/3/2011
3/5/2011
3/5/2011
3/5/2011
3/7/2011
3/8/2011
3/11/2011
3/12/2011
3/14/2011
3/14/2011
3/14/2011
3/14/2011
5/15/2011

Home Depot
Radio Shack
Lowe's
Home Depot
Home Depot
Radio Shack
Home Depot
Home Depot
Home Depot
Home Depot
Home Depot
Home Depot
Lowe's
Radio Shack
US Composites

PVC Caps
Banana Plugs
Alligator Clips, Zipties, ABS
PVC, Power Strip
Union
Socket and Adaptaplug
Spark Plug
Vinyl Tube
1/2 in. PVC Cap
PVC Parts
Threaded Rod
12 Pc Metric
Toggle Switch, Conduit HNG, Ties
Adaptaplug
Polyurethane Foam and Microbeads
Total Spent:

Donated Items

Donation Source

Price

Polycarbonate Sheet

Whitman’s Glass

$15.00

Custom Frame

Dietech

$4,000.0

Dive Computer
Funds

Deep South Divers
Carrollton Rotary Club

$400.00
$500.00

Salvaged/Reused Items

Tools/ Spare Parts from
Previous Years

$1,400.00

Total:

$6,315.00

Seabotix

Basic Supplies
Payload Tools
Circuitry
Donations

Figure 25: Delegation of Funds
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$43.49
$6.99
$27.70
$38.33
$3.72
$11.98
$6.98
$4.15
$3.03
$8.82
$3.42
$26.72
$35.37
$13.98
$55.45
$5105.37

Warranty
To ensure customer satisfaction and reflect RUSS Inc.’s
confidence in TANK, a five year servicing warranty is included with
each vehicle. If at any time a system fails of its own accord, RUSS
Inc. employees will gladly service and/or replace the part at no
charge to the consumer.
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pools; the Newtons, Coopers, and Hutchesons for the use of their
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