The Scientific Amputees

8th grade Students-Saint Francis de Sales Catholic School, Spooner, WI

e Leah Hellendrung
e Abigail Lambert
e Nolen Larson
e Lily Paulson
e Kylee Snider
¢ Svendson Undem
e Elizabeth Zwisler
e Tech Ed. Teachers Barry Melcher, Jen Barton and Jeff Kludt



part 1 Rué Pfl\/\f
| CFeated

N<Tmen 112004

| T 1
G mitial Concept

/7@@ - =,

S

] I } 4 PR T, (- - 1
- ;F[,.l pianner i, T ’

Ne i 01 o Ly ln

.

] LA
Ve ATV oL T 2 R

De gyivtim Nl




part iral Blue print
., e
/‘\—/?‘,:T\:—QEHMHM%H R
fﬁ\ M__J @W
- el
ﬁ-w; M 4€ {’ﬁ
Oesian 3&%—5&4 e
Descliplioi E.. .
%‘ﬁm /g'j‘
Pavrt B
S\E ‘,B\ Dol aedel 7'”-‘\
NOS)s / ﬁﬁ;
L\ s 3
— [

% ﬂlw‘ﬁrmff
(2) feoted
\//‘ \J' )y %

l—m)aﬁﬂ‘“ AY




 oPart & ~ =
i?ﬁé 9)(1/ "’} ?QQQ{J@

Y 4 e \‘;})
o N ] e @_ { ﬂ"@lwrfﬁﬁ‘w—\,
2\ /’Z\ ,67% 0 .,}fcl\ O

Vo \// . Y = ) JpAY
A 5E0& — o —
N - \ i D dedea”

/o /24




Original Blueprint Vs. Final Blueprint
#1 Planned Machine Design Sketch and Description

1. We wanted to incorporate a pool noodle at #1 on the blueprint,
but the pitch of the pool noodle was too steep. So we made the
pool noodle into a spiral shape, which both slowed down the
speed of the noodle and added depth to our machine.

2. Number 2 represents our pulley. At first we thought we would
put the pulley on the right side of the machine. However, as our
machine build continued, we decided that the pulley would be
better in the middle of the machine so that we could get from
the very bottom to the top. This also allowed us to maximize the
potential of the work the pulley could do.

3. Our ending was going to be a brain lighting up, but we decided
a hand closing would be better because it was difficult to get the
electrical to work and the hand was easier and just fit our
concept better.

This next number is from after the regional competition and when we are
preparing for the final competition.

4. Number 4 represents our complex step that was added to our
machine for the championship. Initially the golf ball rolled into
the cup to close the hand. We cut a hole in the cardboard tube,
added a plastic tube to the hole for the steel ball to roll through
and fall to the bottom to come in contact with the nails, opening
the circuit for the lights.
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Picture 1: In this picture we have the brain with a marble rolling out
that represents the electrical impulse. The marble then drops into a
cup on a pendulum that spins and drops the marble onto a ramp and
then the marble goes down a funnel and hits a car that goes down a
race track

Picture 2: In this picture we have added the pulley which will
release a marble when the car goes into the bottom cup and pulls
down on the pulley. The marble then goes down a pool noodle
which will knock the dominoes down.

Picture 3: We attached a string to a domino and a piece of wood
that will get pulled out of the way when the dominoes get knocked
over and the wood gets pulled out of the way, the wood will
release a marble that hits a train that will go down a track which
will be in the next picture.

Picture 4: Here's the final of the machine without being
painted. We have added the train track, the train goes down
the train track and hits a golf ball which will fall into the cup
and activate the hand to close.

Picture 5: Here is the final machine. We painted the machine and
added a couple things. Ready for competition!

Picture 6: This picture was taken after regionals. We added
another step to the machine. in that step we put a hole under
the tube and a steel ball falls through that hole into a plastic
tube and triggers the switch that turns the lights on that we
added to our machine.



\/C\S"’ dQs|0\f\ of 1-\"6 mc\\d‘/"ﬂ& @ T’HG Mggl“ﬁe
o

B Liw of Modhime Shers | fhe oo |
7 W&\e V-\n»,‘b‘i"ﬁ

A} eeonn . _ ccalies wing
— . _ : . — '

Bg\\ "O“S ® 'C\O'H""""'L:E':

e —— . —& s E—
Uom~ tre Yopple Ower

o o rna\L.'
‘\—Y" [ p Qr_—()»\ \lc P ey

Seimg Vi “ioy “\'hﬁ

_a‘DT._’-'O Q’.‘g_q—m., e

The deminodl)

bopoles over L B ——
\"\_H’_H«j_‘\“"ﬁ» v&_ﬁn‘_‘_ez}“ = /K% g -

i1

bale |3
The ball ol

alov A~ The bean)

. -; Uf’{ ‘\'\'\e \I‘QD J"'*‘S "\"(‘.
et 2
s v > Ul A LY
(»1aal
e £ et ooge
Ce oepnes *be[é@ Gl

Mhare s @

~oed

Phrpug, e e

SIS

piges hitting

Qoreine g otted)-e

" \

ET_‘“ e Coc  Glg\eraity \Ne Q\\éﬂ)jdé;\\ 4o o Sitigno
Qovrn the FeelC ] \ . S e o thoas i) e e el
hbring cor BT 'J We odded shep | gepn poaeny Yhere )__ I O
B 0o~ 0 I N T 'i*ﬁ. Mo~ o T re\esyey e crerh)
3 | Rdat ] H__\ The .mq:___l;h_k.?s

 Chompionshipg ‘r_\u\t R
|
Yine 4 mon g : i — LQ‘:_& }Qc(‘uv\ g 'L\ the Foaie ac:g,\_ the

) ) /‘{\""b\i‘. ', eanuthed \ rain ol Qe A he

/ *'\*_»—"Q_,_\f_v. _qﬁ'jy.ubg,u\ l__i'_’_’?z;-_\;e I

poliey down N -
@ The Secomd| .S)f”"‘_d___9‘...__}9_%\1_,£0“$é,._\_O The Trgin W15

cop 0 Trepdley _L."\M_f_?._‘*“’\f%? S\ Yhe oplthall Serding i
is palled uvp r Q_D The )’),qj\ rolls r':'fb"‘\_\gjot::i%e tubes
ane Yabe \_U_r"_t)\_ Fohrnimgy o b

Toes Qov i

amd pule ke

\Dx;‘ Cor -_H._f‘),_ | B8 : D"\.Ur-_ff" :

) S L 0 I —  iate o Cog \_’_‘3},&%‘?&, : )

Wren relesged | ot cloges Yt L R cccoiati
A ___Q,f'\a _{l x")f,\/"\(.:\f?

RO, P2 T B = I

e T ouvngd e e e I




Cost of Machine and Percent of Recycled Materials Used

Lumber:

8ft 2x4=%$39.04

32ft 2x2=%$24.00

Press board %2 4x8=$11.89
Peg board 4x8=$43.49
Lumber total price $118.42

Paint:

Artistic Blue QT=$19.99

Black QT=$23.99

Metallic Silver Spray Paint=$7.99
Black Spray Paint=$5.99

Red Spray Paint=$5.99

Ink Blue Spray Paint=$7.99
Paint Total Price $71.94

Latches and Wheels and lights:

Latches=$13.81 6 battery powered LED controllers @$3.45 each
Wheels=$15.92

Latches and Wheels Total Price $50.43

Recycled materials:

2- 1 % glue elbow 1 plastic tube
3 4oc Dixie cups 2 nails

1 golf ball 1 steel ball
String

Car track

2 cars

1 train

1 8oc cup

2 large cardboard tubes

Brain from human model

Pulley

1 Pool noodle

Random wood

Screws

1 Support bracket

Dominos

Marbles

1 Weighted ball

Total cost of machine: $240.79 73 % of materials were recycled
Total cost of machine minus lumber:$101.67
* All lumber was donated to us from Arrow Building Company *



#5: Applied STEM Process

Here are some of the places we used the STEM process.

The second pipe challenge is about making the marble go into that pipe because when
we tried it would hardly go into the pipe.The marble would over shoot the pipe. We thought for a
while and looked around the room to find a way to solve our problem. We found a piece of a
marble set. We tried putting the marble set piece into the pipe but it was too big. We decided to
cut it so it would fit. It fit perfectly the first time we cut it! We tested and it greatly improved the
success rate of the marble falling into the pipe. After we put the machine back together we
decided to screw the marble set into the machine.

We took a while to figure out what we wanted to do after the pulley. We had an idea that
we wanted to use a pool noodle or a big, clear tube. A marble would roll into the tube or pool
noodle. We didn’t have a big clear tube but we did have a pool noodle. We got a tube but the
marble wouldn't fit into the tube. If we wanted a tube we would have to buy one. We didn’t want
to do that. We just took the pool noodle and screwed it into the machine. We put it into a spiral
shape, so we would have more space on the machine to do more steps. We tested it and it
didn’t really work.We had to move pool noodle around to get it in the right spot. It took a iot of
testing to get it just right. The marble would roll over the pool noodle, under the pool noodle, and
basically everyone but in the tube! We put little pieces of wood and pieces of pool noodle to stop
the marble rolling off and to make it go into the pool noodle. Now the marble goes into the pool
noodle 100% before it only went in only about 40% of the time.

For the end we have constructed a cardboard hand. We had to figure out what material
would work best to make a hand and to make it move. We traced one of our own hands to get
an idea of how big the hand would be. We then cut out a shape of our hand out of cardboard
and added straws. We put string inside the straws so the string wouldn't all tangled. Also we
need to have control of each finger. When we put the hand on top of the cardboard tube, we
found out that we needed some leverage so the hand would open and close nicely. Otherwise it
was a struggle to make the hand close. We added some extra cardboard underneath the hand.
Now we had another problem. We needed the golf ball to go into the cup. If we got lucky it
would go into the cup. We needed to find a way to make the golf ball go into the cup all of the
time. We brainstormed some ideas. We took the easiest one and it worked. We put the cup into
the end of the slanted cardboard tube. So now we know if the cup is inside the tube, then the
ball will always go into the cup.

The final challenge we faced was getting an advanced step into the machine. We
brainstormed many different ideas for an advanced component. We thought about using a
chemical reaction or having an electrical component. We had no possible way to have a way to
start a chemical reaction.



*For championships*
For the championships we wanted to add an advanced component. We decided to add lights.
We put them on the machine. We needed to find a way to turn on the lights without turning it on
with our hands. We knew we could put the wires together so we could have something hit it to
turn on. Our first idea was to have a marble hit a switch to turn the lights on. We couldn't figure
out a way to connect the wires to the switch. We asked our janitor if he could help. He is a
licensed electrician. He helped us connect the wires. He also found a way to turn on the lights
without touching it with our hands. We are going to have a tube and two nails will be poked
through. Then a steel ball will land on the two nails making a connection. Then the lights will
turn on. It took a lot of testing to get the lights to turn on at the same time as the hand closes.
We had to spiral the tube so the ball would slow down. We tested several times to find the right
place to put nails. We needed them to be close enough to make a connection but not too close
so the nails don't make a connection on their own. We would time how fast the golf ball would
roll down the cardboard pipe. Then we matched that time with the steel ball. To make the steel
ball match the time we put in a spiral shape. So it would slow down. It took a long time to slow it
down. Then we had it going too slow. We then had to have fewer spirals. It was really hardto ¢
decrease the amount of spirals we have. We had to be careful so we wouldn't pull any of the
wires out of place. We got it to work after many attempts. Now the ball rolls down the tube and
makes a complete connection to turn on the lights.



Reflection
Included in our reflection we kept a weekly progress journal. It is attached after this document.

To start this project we sat at a table. We had two main ideas that we couldn't agree on.
We put it to a vote. The concept that won was about the nervous system and would include
prosthetics. Next, we went to our local businesses and asked if they had anything we could use
for our machine. After a few weeks we built the frame. We added a pendulum. We had some
trouble putting it on the board. We have a wooden block at the end of the pendulum. We had to
think of the right materials to make it swing and which ones would prevent it from swinging. We
tested and tested until we got it in the right spot. We added two elbow pipes. A weighted ball
would go into the first pipe and then into the second. Our problem was that the weighted ball
would miss the second pipe. We used a funnel piece and cut it so it would fit into the pipe. Now
it works much more often than in the beginning.

Next we have the pulley. We added it really late because we wanted to use as much
space as we could. We had a lot of challenges with the pulley. We couldn't get the cup to move.
We didn’t have much room for the pulley to move. When the cup moved up, the ball would roll
backwards. We thought maybe the cup wasn't heavy enough. We had to run the machine
multiple times to see what was happening. The cup would push the ball backwards. So we put a
candle on top of the cup to keep it down. That fixed the problem.

Next we have a pool noodle in a spiral shape. It's like that so we have more space to
work. The marble wouldn't roll down the noodle. So we had to find the right position so the
marble would roll down the noodle. It took alot of testing to get it just right.

The hand was a very complicated step for us to build. We wanted the fingers to
move. Have strings to pull them down. We attached the ends of the string to a cup. We had to
find a way to make the golf ball roll into it more consistently. In the beginning we just had the balll
roll down the tube and the cup sitting below, it hardly worked. The cup was the perfect size to fit
into the end of the tube, so we put it into the tube. Now it has a much higher success rate.

For the championship we added an advanced component. We added electrical work. We
have lights at every step and the lights show where all the energy goes throughout the board.
We had to brainstorm where we could possibly put an advanced component. We decided that it
would best fit before the hand and after the golf ball. We still wanted the hand so we had to find
a way to have two steps at the same time. We have the train hit the golf which hits a steel ball
which goes down the tube. The golf ball and the steel ball go down the tube at the same time.
We have a hole cut out at the bottom of the tube to have the ball go down into a pipe. In the pipe
we have two nails. Connected to the nails are the wires connected to the lights. So when the
steel ball lands between the nails it makes a connection and the lights go on. We thought it was
a really good idea to have two steps at once. We believe it will really help our machine do well in
the championship.

Building these machines plays an important role in future careers. Construction was
used a lot in building this machine. For art we painted the machine, drew sketches, took
pictures, and sculpted. It was helpful in the field of literature, because we worked on
communication, critical thinking, and lots of writing. To conclude, all of these jobs require
teamwork, which is a key skill to learn; we tried different careers, which is helpful for us to see if
we are interested in pursuing it or not.
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