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Executive Summary
The Umptysquatch submarine is an unconventionally petied human powered

submarine. Umptysquatch V is propelled by a tahmotion similar to that of the bluin tuna.
The general dimensions of the submarine are as followed:
x Height- 34inches
x  Widthi 33inches
x Lenghi 152inches
The Umptysquatch team will work together in completing the following tasks:
x Designing a novebscillatory finform of propulsion
x Incorporating both the upper and lower body in the drive system
x Increasing the accuracy of our control syste
x  Completing majorityof our runs
Past Umptysquatcteams have previously designed fpuopeller driven submarines that
set a high standard for submarine buildiogds. The previous teams buylopeller driven
submarines, however we have decided ke ta a different route this year. Instead of a taking

the conventional routeve have decided to base the design of our submarine basedbdmethe

fin tuna. We haveperformedresearch on the tail movements of the tuna and the shape to create

what optimstically will be a fast novel propulsion systeffior submarinesBased on our

researchwe are optimistic that this novel design will help us reach our goals.




Introduction
Our Team
The Umptysquatch V team consists of seventeese&@ountyTech High School
students, all of whom are enrolled in the engineering program. All seventeen team members
have elected to join the team because of an interest in an engineering education as well as an
interest in having the experience of cregtand racing a human powered submarine. Our team
is led by our project manager and classroom instructor, Mr. Christopher Land, who was
previously an engineering officer in the United States Navy on a ballistic missile nuclear
powered submarine.
In order to design and construct the Umptysquatcth® class was dividedtimthe

following subteamswho are responsible for the design of their part of the submarine
Hull

x Dean Romanelli
Flexible Hull

x Tara Mahady

x JackieMcFarland
Propulsion

x  Tyler Gurski

x  Travis Lawrence

x Luke Magera

x John McDougall

x Justin Gurry

x Joe Westley




x  Chris Snook
Control System

x  Brian Dubord

x  Dennis Rupp

x  Tyler Gurski

x  Soleil hatteman

x Mi ke DOAl essi o
Safety System

x  Christopher Bell

x Mike Carano

x  Travis Lawrence

x Nick Saverese
Human Ergonomics

x  Soleil Schatteman




Our Organization
The SusseountyTechnical School Engineering Technology course is a hands

engineering learning environment. The coursimtegration of physicanechanicatiesign,
and manufacturingxperiences intended give a student a real vision of what it would be like to
havea future career of engineering.

Every day the students in the engineering program start out wélc@usbasedohysics
course that counts for college credit at the New Jersey Instftliechnology. In this course
mechanicsthermodynamicsglectricityand magnetism are studied to give a strong physics
background to allow students to design both small and large projects.

After the physics portionf the Engineering Prograrstudens start working on various
projectsfor experience in different programs and machining typageshmaiyear students learn
to use Sienes NX Design, which is aotnputer aidednodeling program usedor designing
parts, simulatingparts, and sometimes mating programs of the partd’hen sophomore year
the students learn how to use FeatureGamomputer aided manufacturing prograhat they
useto machine various parts for different projects. Juniorsamibryearthe collective
knowledge from th@revioustwo years is used to design and credte@e group project sucha

as asubmarindor the ISR program

Past ISR Involvement
Sussex County Technical School has poewsly participated in the past founternational

Submarine Race®f these past raseSussex Tech has brought hotae first placewins for the
design report awards, received third in fastest speed for two person propeller drivanirsgib
best use of compositesmdthird place for overall performancén additionwe have won fist

place for innovation This year we have worked hard and hope to re@adéionalawards for




this submaringkeeping our standards of worlgh for the next generation ohgineering

students at Tech.

UmptySquatch V Project Mission Statement

UMPTYSQUBAT!

(One PersonPXapeller Driven, Human Powered Submarine b be raced at
International Submarine Race, June 2011)

MISSION STATEMEN'I

Our objective in Umptysguadio design and fabricate a
oscillatory hydrofoil propulsion systednoaythaanic hull
based on the motion and the struttureroistiiéyakas
Bluefin Tuna). We also wish to achieve a minimum sy
knots and complete a minimum 1/3 of all runs attemptec

Sussex Tech Engineering Project Started; 28&ptembe

Origin of the Umptysquatch Name

The story of the origin of the Umptysquatch Name is simple. Here it is. Back in 2002 during
our initial design work on Umptysquatch 1, the time came where we had to fill out the Team
Registration Form for ISH. | can tell you that at that time we had our hands fulll We had no

money, no scuba training, no sponsors, and most importantly, no experience in designing and

R
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manufacturing human powered submarines. As the Project Manager, | called a project meeting
and announced that the Team Registration Form required us to have a name for the submarine. |
informed the group that | did not want this to take more than 5 minutes as we had much more
pressing issues to address. Michael Bruens informed me that theyréady picked a name.
AGreato | saidéwhat is it. AWe want to name
at that time and | remember them verbatwe r e : AOver my dead body

submarine Umptysquatch. or esboaobaelwaBr ue nisOKi nMm

wedre not racing it.o | then said AOK the n.
from me originally. When | was in the Navy,
name of as an é@dumpiiybgongamapigbdbi k | used to u

they all thought it was funny. As it turns out, it was probably the best name that we could have
come up with, because the prgssked up on it and covered our story all over the country.
During our performance at ISRthe Diving Supervisor refused to refer to us as Umptysquatch.
As | recall, he preferred the following monikers:

AUmptyscratcho

AHumpt ysquashbo

AAl wayscrashbo

fSasquatch

We learned to love the ridicule, and the name has stumksince.




Design Philosophy

Hull
Our choice of a fish replicatadotion changed our design of the hudlm previous

years This yeairin order to create our fiskike motion the front twethirds of the submarine will

be rigid while the back onrthird will be flexible. To make the shape for both flexible and rigid

halves of the submarine we used a modified shape modeled from a blue fin tuna. A cross
sectional area was taken from a blue fin tuna
start wth. After the cross sectional area of the blue fin tuna was ndifterent poins were

extracted from this to make a model in our CADD prog&iemens\NX (NX).

In NX, the model of the tuna was made frtme defining points of the desired tuna
hydrofoi shapeand then manipulateatiemto make our submarine shape fit a human being. The
tunashape was widened using an elliptishhpgust large enough to fit our driver. Each driver
was measured to make sure that there was enough room for them torétumbent sitting
position. After creating the hull 3D model in NXe then took it to ourapid prototype machine
andcreateda model of the submarine for scale testing. With somedstzdéing our team then
decided our tuna based hull wasactlywhat we needed and then begkasigning the additional
necessargystemshat needed to be installe@dthe hull Below are pictures adhe 3D print of

the hull and the 3D NX models of the hull:

10



Window Placement
The decision to jgice our driver in a recumbent position narrowed our options for

window placementsAs a resulta scenario developed in which our visibildyt of the
submarinevas low if not nonexistent. To rectify this issue we utilized the eye view capabilities
of theJack 7.0 softwaréhuman modeling software used by auto manufactuascased our
window placements accordingly. Based on the results from the optimal placement of the
windows we deduced that the use of underwater cinematography would be ideait doverd s
sight lines. Below is a view from the Jack 7.0 software of wiet driver sees out the windows

and of the placement of the windows on submarine:

11



GoPro Underwater Video System

As is with every submarine, it is very important to be able to navigate freely through the
water knowing your surrounding&rom the start of Umptysqteh 5, as a whole team, we
identified visibility in the front of our submarine could be marginal due to many systems
mountedn the front of the submarineélhe Idea of an assist in the form of a camera system was
then was elaborated oifhe proposed sysin will consist of 1 GoPro camera, mated teiach
monitor constantly feeding live video, and recording simultaneodsiys will allow for runs to
be monitored, and played back on demand, which will enable a seamless diagnostic of every run

made. Spedfic requirements oftis systenmare

T Waterproof
T Removable
1 Compact
1 Placed out of contact with any other systems
Also, we realized that the systeraededo have the best battery life possible, with easy access

to any power source.

Flexible Hull
The design for Umptysquatch V is based on the movement of thdiluma. This year,

it was necessary to think of an idea of how to mimic the canting motion of the back third of our
submarine. Afteperformingan immense amount of research on the motions of the tuna, it was
discovered that the bathkird portion of our submarine would needttobe able to flexWe

based many of our design decisions on our lengthy discussions with Dr. Frank Fish of West
Chester Univesity. Dr. Fish is a world renowned expert on the Humpback Whale, and a

specialist in the area of biomechanics of aquatic species.

12



The back third of the submarinedizeen determined to be flexaps® an idea for
making it this way was proposed. A neepeskinwith ribs to creatéheshape was proposed to
makethe tail flexble and to keep thieydrodynamicshape of our submariéehull. The ribs
were spaced out based on the 45 degree cant angle of the motion of the tail. Each rib was
seperated with erugh roonto allow for the full desigrlex the tail withoutinterfering with
another rib. Each rib will be held in place by being attached to the negiia@ad the
neopreneavill be attachedo a recessed flange on the aft end of the fiberglass Heiittured

belowis a model of the spaced out ribs without a neoprene covering:

13



Propulsion

The actuated drive system itself is based upon linear motion produced from both the upper and
lower extremities of the body. The linear motion is transformed into rotational motion through a horizontal
rack and pinion assembly. The vertical pinion shaft, mounted top and bottom to the hull, also supports a
sprocket. This sprocket is responsible for actuating a chain which runs the length of the sub to another
sprocket at the base of the flexible tail. The transfer of linear motion to rotational motion is hard-geared
(i.e. rack and pinion) so the pinion shaft and sprocket rotate a certain degree one direction, reverses, and
then continues the same degree in the other direction. This produces the necessary oscillatory motion

required to reproduce the desired fish-like motion. Pictured below is the image of the drive system:

The points of contact between t he Hinkeddboya oper at o

long solid arm, to support the p i | ®durdbent position. Thenon-f | exi bl e connecti
arms and legs to operate in unison and eliminates any chance of binding. The ends of this arm where the
operator makes contact with his hands are supported on the side of the hull via a rail and roller system.
The pinion shaft and associated pinion are mounted between the two racks which, at this point, make
contact with the pinion in order to rotate the pinion shaft and therefore drive the sprocket. The two racks
are held in constant contact with the pinion through a three sided boxed assembly containing rollers

limiting any movement in the horizontal or vertical direction.

14
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Tall

The tail was designed based on the blue fin tuna tail. Isealsd to fit our submarine so
it would have enough thrust to push the submarine forward. The thickness of the tail was scaled
up to so that it would be strong enough to hold up to the amount of force on the tail. The tall
design is essentially a scaley tail of a blue fin tuna, which will be partially flexable like a blue

fin tuna.

CF Design
CF Design is an advancedmputational fluid dynamic (CFDIluid analysis program in

which we used to find the correct cant of our tail that would producertiust thrustCountless
variations of the angle were tried to see how much thrust was produced ranging from angles as
small as 25 degrees to angles as large as 45 degrees. In our fluid analysis runs we found 45
degrees to be the best thrust for our H#ilat being the case, we calculated that in order to

produce the necessary thrust to propel our sub to 4.2 knots, our tail needs to move at a speed of
1.6 m/s(transverselypiving us about 30 pounds of thruftictured below is graph of

propulsion thrusversuscant angle as well as a picture of Hreompanyindluid flow analysis:

16
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10

pound == thrust
force 6

Cant Angle
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Control System
The design of the control system has always been an important part of the submarine as a

whole thatwe haveoften overlooked, under designed, or not properly managed. This year with
the implementation of a ngoropeller type arrandleg drive systenthe need for a sturdy, easy
to-use and effective control system was clear.

The first problem we faced was the transformation of linear movement to rotation around
a fixed axis. Finding a system that converted movement in the X to movement itiokeYX
simultaneously proved to be challenging, but after a few overcomplicated and ineffective drafts
we finally came to the conclusion of using a rigid connect on both the aetoaystem and fin
to-system connects and connecting these system partsarsielbow joint of sorts. This allowed
for movement in the Y as a function of X displacement.

Keeping the systenim a neutral (not diving or rising) positiavhen not in use was also
an important factor; the simplest method being the use of sprifter being actuated in either
direction, whichever spring was compressed would of course have a restoring force which would
in turn restore neutrality to the system. Making this system adjustaislaccomplished by

e
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allowing for eaclspringd sompres®n to be adjustable.The combination of ease in actuation
along with the selfestoring neutrality of the system has led us to believesyistem will serve

its purpose fully, easily, and without failuricturedbelow is an image of theontrolsygem.

Safety System
The Umptysquatch V6s safety system this

compared to previous ones. Previously the safety system involved using the hands for the
release of the fADead Manb6és Swi ingteadobaspsewe ver t
that involves the hands t ceasiteelf woald Hecomeitlee i De ad
switch. The old method, having worked in the past is too tedious and complex for this
submarine.

Witht he use of the sSwitt cahso ttidgeringiDdess do fMa n 0 s
changed. The seat r el enteibtbécone untdhsciaus. Man 6 s

When the pilot becomes unconscious, the seat will move forward, moigugréhatpinchesa

17



line that keeps the buoy in pladerespooled line on a baitcasting fishing reel will then pay out

asthe buoy floas to the top without complications.

Hatch
In previous years the hatch has been something quick and just added in as part of the

safety system. This year the hatch tak®n more time and thought because of the change in the
seating position of the driver. This year the hatch has been made larger for easier entry and exit
of the submarine This was requiredince the driver is now sitting in an uprigbtumbent

position.

The hatch this year also has some new enhanced features other than size. A window was
added to the top of the hatch for the driver to be able to look out the top for convenience. The
hatch was also specially positioned for the easy reach tiehgiman simulatiorlesign
program Jack 7.0 by SiemenEhis program is used extensively by auto manufacturers for the
placement of controls and ergonomic feature desidre program is able to show us the best

position to place the hatch and the simplerdiding lock for accessibility of the driver.

Pictured below is a model of the driver reach

18



Human Ergonomics
This year thanks to the additiontbe Jack human modeling softwamrgonomics has

becomepart of our design. The driv@arreach, comfortisibility were all taken into account this

year in the design.

Jack 7.0 Program
We utilized the Jack 7.0 software program extensively throughout our design process to

ensure optimal human efficiencycaargonomics. The software enabled us to place ourselves
into our submarine and adjust our design accordingly. We were able to understand human
constraints within the submarine. Also the Jack software program allowed us to see through the
eyes of our humamodel and design windows for an ideal field of vision. The information we

gathered from operating Jack 7.0, empowered us to make vital design deeisiae8s.below is

an image of the driver simulated inside the submarine using Jack 7.0:
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Seat
In Umptysquatch 5, the recumbent propulsion design called for a seat unlike our last submarine.

This seat also neededtobetieit o t he de ad betausedterelsalackofsy st em
stationay surfaces within the submaridee to the use of both asmand legs in propulsion. The
only stationary object the pilot would be in contact with is the seat itself. Our design called for a
springloaded seat back that requires constant pressure from the pilot. In the event of any
emergency, the seat will fofdrward releasing the buoy signaling for help.

The seat was designed using Jack 7.0 and Siemens ldlgwofor pilot comfortwhile
minimizing costs to the projecBeats can easily be bought for such a project however the price
was higher than we coulafford, (i.e. $400perseat Our seat was designed and positioned for
the comfort of the driver and the ability to reach various objects in the subm@hadollowing

image shows the Umptysquatcts®atdesign

Fabrication

Hull
The solid hull wa made by creating a drawing of the hull in sections; the hull was

separated into 10 separate sections. We then cut those out of wood and aligned them on a sheet

of plywood to create a frame of the inside of the sub. Next we filled in the gaps with foam

20



blocks and glued them down to make a full mold. After that we sawed and sanded the blocks
down till they fit the contours of the frame thus making a full mold, any defects in the foam were
fixed with body filler. We then sprayed the entire mold with a lwaldrimer, filled the dips

with filler, and sanded it to a smoothifh to create a smooth inside.

Flexible Hull
The flexible hull will be made using a neopréne k to allow for flex. The flexible

part of the hull is made using a tool called Fabattern Template in Siemens NX, this takes the
back portion of the hull and flattertsout to create a fabric pattern of the back-twinds of the
submarine. The pattern will be cut out of neoprene and sewn together to keep the hydrodynamic
shape of théull. Ribs will be made and inserted in the neoprene pastethe back holds its

shape. Pictured below is a scaled image of the fabric pattern for the neoprene hull:

The ribs that are going into the neoprene patter will be made out of fiberglgsis st
tubing. The plastic tubing will be cut and shaped to the size of the subéaaiirseand then it
will be filled with buoyant foam. Then the tubing will be covered in a fiberglhsaththat fits

almost exactly to the plastic tubing and themeared in fiberglass resin. This method of fiber

21



glassing is a new method to us as we have never used fibesiggaghindefore, however we

are confident in this method of construction.

Propulsion

Rack and Pinions
The rack and pinions were made in sanilashion using the automated manufacturing

capabilities of our shop; Feature Cam coupled with CNC machirihg.racks and pinion gears

were machined by us in our CNC Millhe sprockets and chain were purchased commercially.

Bearings
The bearings whit secure the racks are machined from plastic stock. The bearings

themselves are bolts that have a hex nut placed on the end opposite of the bolt head. The nut will
be sandwiched between two plates, which in turn are bolted together. This askambityas
the rack bearing housing, is then mounted and bolted to a plate that is secured on a sleeve that

encloses the main shatft of this system.

Pinion Shaft
The pinion shatft is a solidihch aluminum shaft that is bookended by bearings. The

bearings are pressédo plates that attach to fiberglagsnforcedwooden mounts on the subs

hull using screws. The pinion and drive sprocket are hard mounted to this shaft, ensuring their
degrees of freedom are limited to those of the shaft itéeffileeve is mounted tihe bottom

bearing, with the sole purpose of giving a secure mount for the aforementioned rack bearing

housing.

Drive Arm
The Drive Arm is to be made of fiber glassnforcedwood. It will be attached to the

racks by having two separate aluminum plagsdwich the drive arm and rack. The plates are

bolted together, in turn completely securing the drive arms and racks together. The pedals are
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existing pedals from a previous sub that are to be mounted to the drive arm by a plate that is

bolted to it.

Handles
The handles are raised off a sleeve that encloses the drive arm. This sleeve is bolted to the

drive arm and is depicted in the picture features the ability to be adjusted to the drivers liking. An
arm extends off the handle sleeve to set of bearirmystad top/bottom on said arm. These
bearings run along a double sided sleeve. This sleeve is mounted directly to fiber glassed wood,

similar to the pinion shaft, on the subés sid

Tall
Once weobtainedthe designs for the two tails finishexhd ha established a plaon

how to makeghem, we began to work. We are making two different hydrofoil tails, one the
shape of (sweprtforked lydrofdilpad the other a rectangulatraight hydrofoil)

shape. To do this, carpentry made us fawvood cores (two of each design) and cut out foam

for us. Then, we measured the foam and glued it to the wood using a mixture of micro beads
and, fiberglass resin. Once dry, we sanded the foam to meet our specified dimensions. Next, the
tails were covexd in fiberglas$or strengthand then covered in the micro bead mixture. Finally,

we smoothed down the hardened mixture with a sander. Once we are done sanding the two tails

they will be painted to match the sub.

Control System
To begin thananufacturing process, we decided to first create the side fins. The best

method to make these parts is a molding process which involves laying a foam core in a two
plate mold and shaping the actual fin around it by pouring Afiakible resin into the malwith

the foam already in it. To secure the fin to the system itself, an aluminum rod is inserted into the

23



mold after thanicro-bubbleresin has been poured ithe molds were designed and machined

in-house by us using our CNC machining capabilities.

Safety System

Seat
We startedthe manufacture of theeat byhaving our carpentry shop aus$ plywood

sheetavhich provideda stable base to mouifie rest of the seat to, as wellaasurface to adhere
the foam to structureith the adhesive. We then gluezhin to the wooden frame and sculpted it
to curve ar oun dhesdatestartkd viery fatraddshighbalowikg for no support of
the pilotés back, shoulders, and neck. Throu
seatshape was comgled in about one week.
Body filler was applied to the seat, as/ay to cover any imperfectiorad raise any
spots that needed to become higher. This entailed a small amount of experimentation with
regard to application of theody filler, sanding techiques, and the amount of hardener in each
batchof body filler. Progress for the first week was slow, but by the second week we had the

processset in stone.

Buoy
A hole will be cut out of the hull, which will become the top section of the buoy. It will

be created the same wayveas done with Umptysquatch IWhere we attach a small block of
foam that will be shaped, as part as the holder for the stringll thenbecovered with
fiberglass to ensure the buoy will stay in positidine buoy will bespring loaded into the hull to

keep it held close to the subbés outer hull fo

Hatches and Windows
The hatchwi | | be made after putting the two hal

Once he twohull halves are connectethe hatchwill becut out from the hull to ensuregaod
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fit. The hatchwindow will have a place cut for it and the actual window will be miadm lexan
that is noldedin a couple largeovefsour s ch ool 6 s b aokhattheyfidtipe pi z z a
shapeofthednl I . Al |l of the parts t o installedintothée c hos | at

hatchand hull as required

GoPro Underwater Video System

We havereceiveda camera donated from GoPro with various mounts supplied. This
GoPro camera is waterproof to 60 meters, well beyond the depth of the supplied test facility. We
will be able to stream HD video, while simultansty recording in full 2080p Resolution. This
will allow for us to review each of our runs after the day ends. The camera is a superior tool
allowing us to use technology we never had in previous subs. We will have to adjust the case in

order to allow e streaming, and maintain the waterproof capability.

SCUBA Certification

For the ISR 11 students in our shop volunteered to become SCUBA certified divers. Obtaining

the SCUBA certification eables us to pilot, maintain operational performance while underwater

and is required of all teams wishing to compete in the race. This year we had six students

become SCUBA certified along with our instructor who was previously certifleose students

that are piloting Umptysquatch V are as follows: Soleil Schatteman, Brian Dubord, and Michael
D6Al essio. Our supporting divers will,Mrncl ude

Andre Savard and Mr. Land
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Testing
Before we set off to the racestiwiour submarine we will test the submanomanarily for

proper neutral buoyancy, and proper ingress/egress operations for the petsvill also be

checking the fit of exterior parts, and a test of the center of gravity. Once all the systems have
been checked and are working, we will practice steering and driving the submarine for additional
practice before the race®Ve should mention that testing of our submarine has been made more
challenging this year as due to the tough economic times welunsélves in, our school has

drained our pool due to inadequate finances to continue its operation.

Conclusion
After over a year of hard work, planning, research, desigthmanufacturing, we have met our
one of ouinitial project objective; we havesuccessfully designed and manufactured a Human
Powered Submarine to race in tt¥' International Submarin@aces.During this experience,
we were aware of whalifficulties we would encounter, but even from the startyéveardsfar
outweighed the diifculties. Although our shop cladsad competed in theast fourinternational
Submarine Rasit was not ouwork that went intahoseraces. This race is ours. Each one of
us can look abur submarine knowing full well that it could not have beemplketed without
our hearts, minds, and hands.tremendous amoumtaslearned before the completion of this
project. ecifically, during this project we hagained invaluable experiencethrefollowing
areas

A Group working skills: This project has forcas to learn to work togethas a

teamin organizing anadompletingcomplex tasksWe have learned thdividing

the workbetween team membews a large project ismajor key to success.
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Also, each student muie just as driven as the rest to wantdmpletethe
project.

The process of modern boat manufacturi@yr team has gained knowledge of
the moderrboat manufacturing process while completing full design and
manufacture of a fiberglasaill of our submarine. We have enduradch hard
work in order to manufacture thaull to our needed standar®espite the
creation of the submarine in previous yearsgaeto experience first hand the
amount of workrequired to build a traditional fiberglass hull dmaiv
overwhelming it can be.

CNC machinirg: The process of automatethnufacturing (i.e. CNC machining)
variousparts (i.eracks pinions, fin moldsetc) has taught us the trbenefits of
this technology and its limits.

Budgeting: From our budget it is evident that have succeeded in managour
overallcosts. We have learned that public sesteolvement is a key part in a
major project. Wdnave had the luxury of obtaining most of thaterials needed
through donation at no cosiainly, though, we have learned that donatdén
materialss much more available then tHenation of services.

The use of prengineered systems vs. originlgsigns: After much design work,
many of oubest ideas have come from fegineered partsyith our own
modifications. We have learnedatways checkor existing technology prior to
starting a major design effort.

Scheduling:Having a flexible schedule withmon-negotiable milestone dates is a

key part tocompleting a large multi stage project.
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In retrospect, this project has been an extremely diagexperience in all of our lives.

Everything about this projedtom the smallest detail to the largest manufactured part

represented a true engineering design/build challenge. Where e no A How to Buil d
Power ed SneferemeerbdokseDpie our previous submarirevolvement, all our

guestions did not have straight answeosn the experience. We simply used our solid academic
andhandson skills and applied them to a truly monumentallienge. Our submarine succeeded
because tweworked owandh. a

As we have learned in the past, it is the Design of the submarine that is the most important. A
good design that takes into account a teamds
prototyped/manufactured successfully with tiglaconfidence. It does a team no good to jump

into the manufacturing stage early and hope that things work. This submarine has been the most
complex project ever attempted by the Engineering Technology Program at Sussex County
Technical School. Althagh at the writing of this Design Report, we are not at the testing phase

of the project, we are confident that our systems will work as designed, and that we will have
success at the 11SR. We have taken the most design risks of any Umptysquatch Wam.

are excited to bring our creation to life at th& 13R. In a few weeks we will put our machine in

the water for the first time, and will then proudly announce to the world that:

AUMPTYSQUATCH 5eéeoa . IS AL

We thank the Foundation for Underwaksearch and Education for hosting such a unique and
challenging competition. We also thank the Sussex Colatiinical School Board of Education

for supporting oueffort to compete.

e
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Personal Reflections

Chris Bell
The International Submarine Races has

been a lot of hard work and determination for

every student in this project. We as ateam have
outdone ourselves in the amount of work that we §&&=
have completed, and will complete, to ensure that?
we have the most interesting submarine that
Sussex County Techoal School Engineering
Program has ever made.

| found this experience stressful at times, and required me to think in different ways to
help get this system to work in the submarine. | continued to push through and found that the
end will justify thelong trail that it took to get to where we are. The task of working with a team
to build a submarine is no easy feat. | feel that this helped me to understand the varying skills
that we learned over the previous years in the Engineering Program, dahdrpub the test to
create the submarine. If I could do it over, | would definitely do it again.

As of now, | have not narrowed down which college | would like to go to. There are so
many opportunities for me and career choices still out there. niadidile out Engineering as a

possibility for me.
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Mike Carano

The ISR competition has given thest
educationakxperience that any school could
providefor real world experiencéVe gained
problem solving skills that are vital in careers as

we imovated and designed on a real working

project. The problems were as close as they could & |
beto real,had real consequengesideveryone in
our class had to work with each other in order to finish successfuily was an unforgettable

experience that wifollow and help us for the rest of our lives and | will never forget any of it.
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Mi ke DO6Al essi o

This project was the reason | came
to Sussex Tech, | have been waiting to take
part in ISR 11 for four years. All the skills
| have learned ovehe last three years
have been tested on making this submarin

Honestly | always imagined our submarine

with a propeller on the back, but this year

we choose to go a different and model our submarine off a blue fin tuna now this challenge was
not always asy at times, but in the end | know this was the right decision. All of the great
experiences and all | have learned makes a tough project like this worth it. Thanks to all the
obstacles we overcame as a team, | know | will always remember this prajeet althe

greatest accomplishments of my life.
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Brian Dubord
The Umptysquatch project has impacted me in many positive ways. Although my
time in shop was cut to a shorter time
periodper week towards the end of the
project, | was still involvd heavily
throughout the experience. Umptysquatch
has taught me that some projects simply

cannot be done alone. Everyone brings a

different experience level and different
knowledge to the table when it comes to encompassing projects such as this oneeangeo n e 6 s
culminations of ideas and work can lead to a finished product that no one alone could have come
close to. This project has also taught me about time management and budgeting. We had to keep
our ideas simple and cost effective while not sacrij@ny quality during the design of the

project, and budgeting our time efficiently helped to teach me that in life it is much wiser to

finish early! Youb6ll never know when you need

fiberglass hull.
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Justin Gurry

Not only have | applied several abilities that |

have learned over my high school career at Sussex
County Technical School helping build our man
powered sub, but | have also learned about several® :
things | had no prior knowledge about. For insgn
| applied my teamwork abilities when we were first |
learning how to create the plug for the hull. Despite -

this particular task being completely new and different, we used skills that we were familiar with
to overcome and finish what we started. | féalttin anything you may do, it is crucial to use

skills that you know that you can successfully execute.
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Tyler Gurski
From the first day we decided to

build a submarine |

easy, but | never knew the sheer magnitude
of thisproject. It has been very inspiring to
see the submarine grow from a small
concept to a real tangible thing that we can
be proud of. It is by no means a small
feeling to see something from our very own minds turn into something as monumental as a
submame. This has been a great process and an incredible learning experience for me. This has

been a real and meaningful experience to learn engineering and teamwork.
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Travis Lawrence

| have learned so much over the
course of the humapowered abmarine
project. It has helped me imgve on so
many different levelssuch as brainstorming
new ideas, doing hands on work, and

probably biggest of all, improve my

teamworkskills. Working with my

A

classmatewas very enjoyable and productivévhethei t 6 s drawing up a desi

it as much as we can or doing more hands on things like putting systems together. Overall, |

would say that of all the projects | have ever done, this is the one | have learned the most from.
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John MacDowal

i e gy e

The tail is coming along very smoothly _ “ .
so far and | think it is going to work well on : }.;l.,k\-.;
Umptysquatch V. So far, we have completed
one of the four planned tails. The first one we '-:
manufactured was a standard rectangular
hydrofoil fin. We used a micro beadixture to
smooth the fiberglass work, and then sanded the tail smooth. The next tail we are in the process

of manufacturing is in the shape of a blue fi

finished and the other two will be extras, afieach, in case of breaking.

36



Luke Magera
Designing and constructing a human powered submarine for thiAnnual
International Submarine Race has proved
to be a unique challenge. This project has
required the careful use of time
managenent and teamwork, as well as the
application of theoretical knowledge and
pre-existing skills. This is the first time |

have had to apply time management skills

over the course of ten months, setting goal
nearly a year in advance. It felt odd to be
planning the manufacture and testing of systems before even having a completed design.

The submarine project has improved my visual communication skills due to the necessity
to state your ideas clearly and concisely to other team members. Misunderstoodsatanrtep
waste both time and energy. Working on such a large project gave me a new perspective on how
proper (or improper) work methods directly affect all others involved. Allowing small errors to
go unnmended can have serious repercussions in later pbithesproject.

This project has turned out to be the ultimate taiding exercise and will, without
doubt, prove to be valuable experience to every participant student throughout the rest of their

educational and professional caszer
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Tara Mahady

Before | ever set foot into the engineering

shop | knew about the submarines that have
been previously made. It was the one thing in
this shop | wanted to do from the start. Over the
years my interest in engineering dwindled and
the experience in thédngp made me realizbis

is not what | wanted to do. Howeversént me
on the right path of wanting to be a high school math teacher. Even though | was not someone
who wanted to stay in the shop | wantald to ex

stated to get this amazing experience.
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Jackie McFarland

This project was an amazing experience

for me. | have been in the engineering program a
Sussex Tech for two years and being involved
with the ISR has made me push harder to be an
ergineer in the near future. | had no idea how
much work went behind the previous submarines
Now that | know what efforts were needed and the
amount of time and energy that our team is capable of, | am more than satisfied with the progress
we have made. Ppte | have talked to look at me in disbelief when I tell them that | am building

a human powered submarine in cl ass. They all
their jaws just drop to the floor. | have had so much fun with this competiiien in the

stressful moments we have endured, this competition has opened my eyes to the real world of

engineering. It has been a memorable journey
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Dean Romanelli
Since sophomore year | have
wanted to be a part duilding the
submarine for the | SR races. | wasnot
deterred at all by the tremendous effort we
would need to put into this project to get it
done in time. Months into working on the
submarine and my opinion hasnot
changed. I 6 m st i lahd gladao/be apart df thisipropect. iMly gbsitiorgon the
team is head of design which was a challenge at first due to the flood of different designs and
parts being produced but | managed to handl e
with asolid design. | am very excited to see how it will actually work underwater doing what it

was designed to do.

40



























