
DNAG tsOATs
,uril, rT'HUnDEnFEST!

T'llE PUnposE...

The ?ur?ose af Nhis acf,ivily is t o learn the
Uesi1n ?rocesa to deoi7n and build a unique,

creaf,ive, hiqh quality, lighi, aerodynamic and

faat draq boat Vowered by an electric
moT,or, You will alao construct your own

propellor, finaly tuned to your pafi,icular boat for maximum

per*ormanca. You will race the boat in 5inqle'Elimination
oompetition a1ainot the other boaf,s in your claoo, with one boat
b einq declared the Championl

i'HE ?itEPAnATiOll...

To compleNethio acf,ivity you will needtha following:
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lnt"ernef, acceoo I
?rinf,er alceoo I
?aVer f
Tencil tr
Eraoer
Ruler tI
Scioaoro
gtyrofoam hull blank I
1 - 1/b" mef,al rod ?ro?ellor
shaf'Y, f
1" - gection of vacuurfl hoge U
1/4" x 1/2" striV Afi? ?laslic f

Electric motor
Two 10" atranded wireo

Two firnall waohere

Demonstrated oafe uge ot
the band 1aw
Damansr,rat ed safe uge of
the 5croll 1aw
Demonstrated safe use of
the Glue Gun

Wood rao?
Fileo

Sand?a?ar
f
f,

rHE PnOCEDUIIE...

fregin by readinq the tollowinq information and anowerinq the

{Jnlfndmds fiu*rnir
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queof,ion o f,hat follow.

WATER

Our lives revolve around and deVend on the water, no maVter
where we live. Throuqhoul hiotory it, hao been common t o see

civilizationo arise alongthe ahorelines and ?ro6?er,The water io
our mosf,imporlanllife souroa. Humans can aurrivefor weeks

without food or shelter, but we can survive merely dayo without.
water. Civilizaliona alon4 the water alao benefited from the uae

af boato. Ooats were made tor a variaty of uses such as
-vr ano 

V 
o rt ati o n, exVlo r ati on, fiohin q, an d t r ad e. A b o at c o ul d h av e

been anyfrhinq ao primitive ao a rafL made of a few treeo lashed

together, or a tree hollowed outto make a canoe. boats have

alwaya been an imporbant Vart of human life eopecially to thaoe
living near the water,\he overwhelminq variety of boat,s in use

today showo how daVendent, we have becoma on tham for many

reaoonal

Avisitto a local marina or pora will clarify the wide variety of
boabs available for use juot in your local area. Conoider the
v ariety of b o ats av ailable t o day aroun d the world. Consider lhe
variaty of careero VeoVle have involvinqboato. Afew o?the
aat aqo rieo b o ats can fit into are fiohin 6, s cub a divin q, ple aoure
arafr, tranoVorbation, barqe6, research vesoelo, oailing veooel6,

canoe6, kayako, ice breakero, and tug boato. Each of these
cateqorieo can be broken down even further and l'm 6ure yau can

corne up with several others as well.

When congidering a boal deoiqn, we need to think of some of the
baoic phyaico that 4o alon6 with it.Whenyou were a child Vlayinq
in tha bathtub and you oet your new toy boal in the waiar, why

didn't it, sink? How can veoaels made out, af 6teel and carryinq

sev eral thoua and t ona of car1o fla at fr om one p or| to another?

BUOYANCY

All boats have the 6ame baaia concepto with which wo should
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become familiar. The boal io a phyaical objecV oubject ta all the
lawe of phyoico, the hao weiqht - 1ravity Vullo her downward.

5he floats - buoyancy holds her up in the water aqainot, 6ravity.
Duoyancy io really just, a manifesiation ol qravity. How does
buoyancy act a7ainot qravity in ouch a way to make boato tloat?

lmaqine a small iub of water wherein t"he ou*ace ia flar, and level,

All of thewaV,er hao been pulled down by qravity. Now, if we pul a
block of wood into the f,ub, we are puehinq some of that, waler
aside and workin1 a6ainot, qravity. Graviiy will try ta pull tha
dioplacad waier backinto the opace now occu?ied by the block of
wood.That means that water io puohing back upward againat, the
block of wood that, hao puohed it aside.lhe atrenqth of thia
uVward puoh will equal f,he weighl af the water that was Vuohed
aeide.

Consider another illustration: lma1ina you have filled the baihlub
to the very brim, and can arcanye a way to calch any overllowinq

waler from the tub.You climb into tha bathtub and comVletely

oubmerqe youroelf . What io going to haVpen No the water in the
bathtub? lt, will overllow inta the catch baains, lmaqine you then
have the ability to weigh all at the water thaL over*lowed from the
tub. You will find thaLthe weight of trha water dioplaced by your
bo'Ay slill be equal to your body waiqht.

DISPLACEIIAENT

This io true an any oize ocale! When a boaf, io placed in the waler
it dioplaceo water, The watar sufiace rioea, and qravity triaa to
pull if, b ack reoultin7 in an upward force, buoy ancy, on ihe boaL,

The amounl of water a boat, puohea aside while it, io oitting in the

w aler io c alled d is p locem 
"fit 

. There are two hull t yV eo t h ai we

should become familiar with when aonsiderinq variouo boats and

their useo as well.

Consider thal differenttypea of baat hulls react differenbly when

Vut in motion. A dioplacement hull ia a type of hull that, dioplacea
f,he game amount, of waler no maLf>er howfaatitio travellinq
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f,hrouqh lhe waf,er.Thio lype of hull io moo| cornmon with large

vessels, A planin7 hull is a tyVe of hull that diaplaces lesa water
once it io put in molion. A boat, with a Vlaninq hull will take a

cefiain amaunt ol forward oVeed to qel,it in mation and to qet
the hull out of the water and up on a plane. Ihe hutl skims tha
surlace ol the water when it i6 "on Vlane." Ance the boat io "on

plane" the opead can bo adjuoted accordinqly ao lon7 aa ir,
doeon't slow down to the brea\in7 ?oint, whero the hull will drop
baak dawn into the water,When a boat, ig "on plane" it dioplaceo

leos water than when it is movinq olow or standinq otill intha
water. Uoually omaller vee6elo, such as ski boato or oport-fiohing
boata will be deoiqned wiih a planing hull allowin q for the ability to
t ravel at, faster opeedo.

QUESTTONS

In yo ur own words, define buoyancy

In yo ur own words, defina dis?lac&menf"

\Nhat, $y?e of hull would you ex?ecf"f,o aee on a Y.,anker?

$lhat, is the advantage of f,hiE hull (from #3)?

Wh at f,yVe of hull wo uld you ex?ect to oee an a iet boat?

V{hat. ia the advant aqe of this hull {from #5)?

In your own worda, define "on-?lanfr"

T-HE CHALLEIIGE...

Work your way throuqh the followinq aooiqnments in the deoign

and VroducLion of your boat. Alwaya make 6ureyour
aooignmants are handed in.

The more eftofi, you ?ut into each a6ai7nmenr,, the better
you r product witl bel

1.

2,

3,

4,

5,

6,

17t,
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7 aVer is cheaV! lt io
alwaya better (and

casT,-effactive) to
rne6o u? many

aheets of ?a?er than
it ia to meo* u? even

ona Viece of waodl

THE DESIoN PROCE5S

there are six otaqeo to t,he Deoign ?roceog that, we will be uoin6

for our boat hull: Research, brainotormin4, Sketchinq, Draff,inq,

7 rot oty pinq, an d T eolin 6.

Oince you are goinq t o come uV wiLh a fantastic unique hull

daoiqn, you have to do mora than 6rab a Viaoe of foam and star|
hackinq it up. All top deoi1ners reoearah their market for ideas

to help them deoign. They uoe brainotormin4 to try out ideas on

?a?er bafore any material io used. Good deoiqno are oketched
out in detail, and critically evaluated. The beoa deoiqn ia t,hen

solected, and drafued in Veffect detail and qualiiy. Thio final
deoi1n is then uoed ao lhe"blueprint" for Vroducf,ion,

thetiret,thrae staqes arethe moot critical - quality tirre mu$t
be openthereto enaure quality resulf,sl

the first thinq you need to do is aome research ' you need to find

ouf,whaiyour needo are, and whai needo to be done.

LeI's ?reoume that,you wantyour boaf, l,o:

[g

rg
lg

Vertorm well

look qCIod

floatl

For theae qoalo, it will need omooth, flowinq lines, What lines

would a good boal hull deoiqn have? What, would it look like? Do

you know whaf, ohape io 6oin6ta be the best? lo your idaa qoin6

to be stable?

It can t ake a lot of tima to deoiqn, teot and re'deoign each idea

you come uV with. there io a fastar way of gett'in7 stafred -

researchl Find outwhat othero have done,then exVand onNheml

"Leorn from the mistokes of others -
You don't hove enough time to make them on your own!"
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STEP ONE

nHsEAi CH

The firet 6te? in thio praJect io to 7et oome ideas of whaf,

different typeo of boat, hull daoi1no exisf,. You will need to hand

in three web site references pertainin1 to boat hull deoiqno, ao
well as three pictorial exampleo of boathullo, You will receive

bonua marks if you find web sites lhat are not referenaed by any
other student,,

Uoe your Inlernei search okillo to research 6ome effective boaL

hull deoi7ns. there are a myriad of web oit,ea out,there - YOU

have to learn haw iot

tr gaarch for informatian
n Get a quick overview of the sif,e

I SofE out useful from uaoleso

Some handy hints tor aearching:

Uae a mer,a-oearch enqine ouch ao "Gooqle" or "M et a*

Crawler" gince it, uoeo a ffilultitude of aearch en1ines f,o

accom?lish the t,agk

Usa quoteo (" ") t, aearch for qrou?o or ?hra6es, For
exaYTvle,

Search for: "boat hull"

Use + and siqns fo retine your oearch. For axamVle,

1earch for: +"boat, hull" +drag *?iqa *figh

Yaur comVleted aooiqnment ahall ba handed in word-Vrace66ed,

with your full name, date and block in the tog right, corner.

I

f

f
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DO NOT rely on

seme wifty

?aragra?h to
explaln your
drawin06, This is

nor, a Solvodor

Doli exhibit, - if you

have to exVlain iL,

redraw if,!

f

f

f

f

I

STEP T'I.CO

0n a blank shaef of Va?er, sketch at leaat 10 different
desi7ns thai could Votentially me eLt"he yequiremento of
you r desiqn

fre a6 Greative ao you can, exVlore all oVtiona and

?aolibilitiea, Each idea does not neceosarily need to be

Vertect, buf, a7ain, det ail is 6u?er imVofi,afit, as the idaas
you explore here will affect the quality of yo ur deoi7n

oiarye.

Each drawinq shoutd be olear, det ailed and very hiqh

quality. If you deoiqn qarbaga, you will make qarba7e, oo

?uI 6orne efforfr into this otaqel,

?resentaT,ion ia au?er im Vofrant hera - If you want, f,o

convinca an invesLor T,o fund you r Vroject, you need io
make the Vroject look lika a lure-tire thifi4, quaranf"eed f"o

make moneyl

Takeyou r deoi1na toyour in structor for inrutl

FKOJECT - Draq froaL,wVd 7 of12 G Wellwaod,2OOZ



STEP T'HNEE

7
N

1kebching is where you explore oome of your brainotorm

drawingo in finer deiail and in even hiqher quality. ln Nheoe

drawinqo,you will be drawinq in OrAhograVhia Formal.

"Oftho1raphic drawing io a way of deVicting 5-dimensional
objecto in a Z-dimensional plane, such as on drawinq ?a?en
Typically only the top,tront and ri1ht, sida viewo of the object, are
ohown. The drawin7 on the lefb ohows the f,op,front, and riqht,

oide view of a aubethaihao one corner removed (ohown inthe
top riqht corner).

Now ia a qood time Io workthraugh any deoiqn tlaws you miqht
oee asyou work withthis deoign. If you lindthatmore
brainstorminq neado to be done with thio deoiqn Nhen do oo - thio
is NOT wastedtime - it is IMPORTANTI

eelect, the best f,hree ideao yau carne u? wilh in SteV Twa,

Draw an O*fioqraVhic drawin7 for each deoiqn,

The to? view is alwayo directly above the fronT, view, The

aide view is directly beside Nhe fronT, view, Ensure t"hat" the

depth of 1;he objact is shown the same on r,he r,o? and

oide viawo (roo\ie mist akr).

ln these Victures, show absolutely all th e detail you can If
there ara imVofr,ant det ailo that you can not oee, draw
anot,her view depictinq those delails, You ahould be able

to Aive the6e desiqnl f,o oomeona from a differentr cla6o,

and t.hey ahould be able to build the ?rcducf, for youl If
they can'L, it is your drawing f,hat io af, faulf;l

Detoill Detail!! Detoil!!!

n

n

tr
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STEP FOUN

Thia drawin7 is shown in exaet, det ail

and is drawn to exact gcale, ln theoe

Vichureo, show abaalutely all hhe

dehail you can, If f,here are imVorbant,

det ailo that, you can nof, oee, draw
another view deVictinq thooe det aila,

You should be able to 6ive Lhese

desiqns to oomeone from a different,
cla66, and they should be able to build

the VroducT, for you! If t,hey can't, iL

io your drawinq thaf, is at fault"l This

drawinq is essenf"ially your
*frlueprint,"

Detail! Detoil!! Detoillll

Cet a Drag Boot Termplote trom
your in gf,ruct,or in order T,o comVlete
thio drawing, This tinal drawinq will

act as your blueprint and temVlate
used in producti on, Ensure that, thiE
drawinq is as high quality and aa hiqh

alzuracy a6 you can ?o66ihly make it,
- the ouccess of you r ?roject deVenda

on itl

Make sure you r dra7ster confarmg T,o

all the required ?aramet erg!

thow your fi nished drawinq t o your
inEf,rucf,or, lf and only if it" is Vertect,
will you receive your maf,erials to
GomVlete the nexf, otep!

The "frlueprin|"

TroGes6i

ln the frad-Old-Daya,

hand-drafaed Vlana
were ?laced on t o? of

?a?er trealed with a

Vhof,oaensif,ive
solution; the ?a?ar
oandwich was Lhen

rolled out ont o

Vl 
af,f o Yma out,side th e

win dow to be exVoaed

f,o f,he oun.

A?Der the *x?ooure,
the ?a?er was

?roceosed: it lurned
blue exce?t where tho
lines of the oriqinal

drawinq had covered

it,, where it, gt ayad

white.

Today, f,he blueprint

?raczao is on ly

reaently obsolehe, ye\
the T"erm "blueVrint"
remaino firnrly
embedded in our daily
vocabularyl
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III 
'-T TET FIYE
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Thio ataqe is where allyour intenae Vlanning and afforL comet,o
fruition, This io whereyour deoiqn will sink or owim,

Whether you uoe carefully made patterno, or you carefully
meaoure and markthe material direc,tly,be pa*icularly carelul in

thio olaqe of layout,, Meaaure thrae timea, cut once. Somatimeo
malerials can be CIo ex?enoive or difticultf,o oWain,that, evan a

oimple miatake can became a very coatly onel.

Acquire the ?tyratoam Dra6 froat frlank fro yn your
inEt,ruct or

Usinq the Oraq Ooat, Templat e, T,race yaur deoiqn onf,o tha
oides of the foam block

Uoe a hacksaw or tile t o GUT, and sha?e your foarn block t o

the deaired aha?e, fre srnCIof,h and qentla if you wanf, a

omooth ohave

Use oand?a?er to amoolh the hull to desi7n You muai be

ou?er-Aenf,le or the toam will be riyVed u? by the
6and?a?6r

Carve out, the contre of t"he hull for the mof,or f,o 6if,

You will need to drill a hole far the ?ro? ohatL W ?a6s
throuqh. Tha ohafa will be su??or*ed by a ?la6tic drinkinq
gtraw ao a bearinq make gure the gt,raw fitgl
f The hole filu sN be at an angle, so that, T,he water line

doeo nob beryin to fill th e boat, * check tha buoyancyl

[J Tha ?ro?eller muot be below t"he surface of the
water (y, u'd be surpri oed how ynany meso this up)

I

r
I
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f Uoe tin sni?6, a tile, sandVa?er and the otrip bender to
carve and sha?e your ?ropeller out, of a at ri? of Afrg

?las|,ic, Think of the lyVeo of Vro?ellers you have 6een a5
you desiqn you r own

tl Make sure T,he ?ra?eller is deoiqned f,o turn the
riqhtwayt, You'll look Vretty funny Aoinqbackwardst,

1et the motor in the hull, and cut, the ?ra? ohafl to
len7lh, suGh th at it efr,ends at leasV 25mft1 beyond the
hull

Uae gome vacuuftl hoge to cannect the moT,or f,o the ?ro?
ohafr,. Thio flexible couVling allows tor 6ome misaliqnment,

between T,he motor and the ?ro? ohafA

Vr/hen everythinq looks qood, uoe a rrinimum of hot Alue to
att ach tha mot or f,o f,he hull and the ?ro? to the ?ra?
shaf'T",

tr Solder SOOmm of wire t o each motor terminal. De aure to
identify + and - an the motor

I

f

u

Cut a amall washer so lhal it can be oliVVed onio the

?ower lines of the track

Colder f,he free ends of the wire atlached t o the motor
onlo f,he 6mall waoher

Apply any fini shinq t ouchea t o f,he boat,, ao once Xhey are
finished, iT,'6,,,

f

tr

I

,^\
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cornPETiTion
/-Irt 

-Il,D rEf I l^r.

Traditional draq racinq is
ainqle elimination
camyetilion, Each
camVetit or is ?aired u?

with one other; the winner
moveg t o the naxY, round,

the loaer qoe6 home,

Re7ardlesa of how many

roundo in which you could

compete,your lucceso matters inTHl5 round, riqht nowl

Your instructor will randomly oelect aompetitors torthe first
round. When called,you will Vlace your dra1 boaf, onho the

1uidelineo (beinq mindful af Volarity - you don'twant the baatto
qo backwardo;you will lose the roundl), and when both boats are
ready,the switch will be ihrown and the race be1inol

There is only ONE chonce, ond only ONE winner!

lf you win, you Ao on Lo the nexf, rou ndll
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