Now |
can see all
of the ideas |
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(OR... HOW TO GET THOSE BIG IDEAS DOWN ON PAPER!)
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In my #ead | hold the
grswer to a clearner
ruture!

I'm going to
revolutiornize
the way we
travel!

From this moment forward
gravizy will be my friend, not
my enemy. Everywhere | go,

I'll go by zjp line/

It'll be an
interconnected
retwork of
catenary lines.

Ill phase out the
big ol’ stinking school
bus of yesterday!




/' We can utilize existing
mrrastructure and
levergge the third
dimension of

Pulleys and
Keviar‘eables with
shackles and...

Total esergy required
will only be E=rr1.g.4: but
then we need to compensate
for AF/ctiorn and air
res/stance.

Low friction i
high tensile
strength...

Maybe
some electric
motor assist.. .|

=

routing
networks...

people in
the sky!

So Celine, | alfalr?’e understand | think that a arawing : s coo0s
can you a word you just said. is the best way to share ; R
magme it? EEOD You really == your invention. BIH&‘
Do you see T reed to oroanize That's it. there's only
it f g I'll draw an image one problem...

those thoughts, and
if you really want
me to see it...

so /msplrationdl it
Will corrrrrunicate the
Joronise and potert/al
of this great
idea.




TUCk...
You might not
realize it yet, but
everyorne can
draw/

Since the ol@w# of man
we have used p/czures
arawings, symibols, and [
cloodlles to cormmrnricite
and s#are /oleqs.

In the Szore Age,
cavemen painted nearly
2000 images on a
cave wall in Lascaux,
France. These paintings
depicted Awtrrarns:
Frimals, and syrmbors...
WHIL were they Zrying
to zel us?

In SO0 BC the Greeks shared their joleds through art. From sculpoture, to
murals on the walls to portraits on wood, the Greeks passed’ o their Aistory
and recorded their cuwlture.

: <)

Inspired by the Greeks, the /zaliar
i Rendrssance saw great progress in
o the visual arts. Mew zechrologries

1 gave people the tools to commrricate
: advancing /ofeds.




Nobody defined Rera/ssarce Mar better than Leorardo o/g Vircy.
Inventor, artist, engineer, architect, and scientist, he did it all.

Since the Renaissance
the /mzersectior of

4 art, science, and

invention has continued

# to merge and propel us
1 forward.

BV AN © FEES

Although we cherish his fine art, it is through his #ozebooks
that we get inspired by his ges/us. He shows a Auture
magined before its time: flying machines, solar and
hydrodynamic energy, ideas on opt;lcs, weaponry, st:udles of
botany and anatomy. RO oo

humble clooa//e.

Whether it be gri/ists, engireers,
SC/enLIStS, Mventors, or ales/igners
all great gchreverrrernts start with a

ENGE=——=

®

Are you
ready to get
started and
share your




...draw horizontal lines?

Just ) Keep’em straight and
topga';zzc;; 3} arallel to the ground plane.
BEGIN/

e
//
— 777 ) 1 |1

It's &/ about

These lines can work together in a variety of ways. By training your artist’/s eye

ledrring the basics.

we can draw them to communicate; like the shapes below.
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Horizonts/ S Q =
Je S y

4 { <. It's easy to
make e N K ® draw once
sauares ” Of make ® | you learn to |
and £ ellipses and break down [

g < Q c@'
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“Now youw try! Start by drawing /»es and curves. Then put them together to make s#gpes like
squares, rectangles, triangles, and circles of all sizes. Dor’t make mindless scrrbbles.

Make marks with a puwrpose. All real inventors use graph paper. The guide lines are great for helping
you write those equations neatly so they're easy to follow and capture the scale of things. Practice how
straight you can draw those lines. How smooth can you draw those curves? Have A and get /loose/”



Buz how does
this #efo me draw
my verntion

Using
just a fime you
can olescribe
recoghizable

sAgpes.

around you Tuck.
These sAgpes are |
in everything

Look

we see.

IFRIIE NI

You have
to really

The window ¥
frame is a
rectangle.

The picture
is an oval.

And the vase
iS an upside
down triangle!/

-
[ Now that L—) ;
I'm /fooking: n 2
/ 23
Him searcing Buildlings 0
that 000 )
| have the 2o ¥ 001\ g | Parets
tools to draw)| | [T \. —H° D) |
anything!
Cars
O People
Rockets é
=P Blkes

@

arawirngs are
only limited to my
maginatior!

I'm ready
to draw my
Zip line.

100e
gcng(\ voe

e
gcf‘;g,\bu\e




“Now yow’re just getting szarzed. What's your big /ofea for an imverntion Draw 72/ Break down
the sAqpes of what you see in your head and v/swally record /it on the paper with your perci.”



This is
your zjpo
line?

This looks like a #rwshroorr?
at a mrorster truck rally!

T T LI

> 0

[T~

1

Are you
blind? That's
my zjo lne! /

I'm guessing it’s a
monster truck
and a srrush-

If we want our drawing to corrmrriuricate we have to
think and really /ook. Remember the cave paintings
in Lascaux? That caveman artist painted over @00
different species.

T

Using just a simple line,
he was able to accurately
describe all of the different

his b/sor for a #orse. That
caveman artist was good!

Can you
draw like a
caveman?

species. There’s no mistaking

Look at the

Let your pencil
olescr/be what
you see!

world around you.

like mushrooms we should look
— _ .\ outside and rerfererce a

In order to prevent
your houses from looking

house instead of making it
up inside of our heads.




: See the \ ( Udseh vertical l
] looking at how lines and shapes spatial relationships | ma?:ers igzﬁzgzure
3 relate to one another! and record it on ¢ A and build from.
2R It's called paper. T What th
Joroportion. b Always 4s° an ?esa;i chi
ask yourself ¢ : die ;
dquestions when —. roof in relation
you draw — o\ to the horizontal
: =\ window sill?
Is the N ~ergit Find the 4
house taller ; shapes. Do you
thz&;t;ls = see the triangle on
. top of the square,
sitting on the
Where does rectangular base? .
the tree line ’ y
Fall on the How
house? much higher is

the roof than
the telephone

pole?
Draw it, and
keep refining it
until it looks
right.
{ Wy make it up iF you V' Use photos, [ ( Great art and desian

<\ internet, etc. instincts,

to draw from. _ but always
4. 2 duestion
\ Think é/‘Hmm them.
F—— and
I E
observg R Every mark
should have

a purpose!




“ME’s your turn to aFaw from /ife! Look around you and try, as @ccwrately as possible, to draw what
you see. Dorr’t make anything up for this one. Copy and referernce anything at your disposal.
Look at books, pictures on the internet, and most /rporcartly look at the wor/al around you. Ask
yourself, why you're making each mark, what purpose does it serve™



Now that
— L you're drawing

o proportionally
g let’s ofraw up
some ZAurrb-
raifs!

Drawing from observatiorr has
: greatly improved my skill/

This is my
best drawing

Thumbnails
are sl
sketckhes that
help p/as the
finished

olesign. \E° \e( .

What do
you think of the
 Zhurntbralls?

| like this
ore. It is clearly
COMINILUNICILING

They
are great for
Zesting out

Choose your paper size and
blow up the drawing to fit!

/efeqs and
corceps.

‘ line going from
£\ 20 their home to
the school.

Thumbnails
are also ideal
for figuring out the

composition and

what is best for
COMINILUNICILING
your /aleg or

“YUse borders to frame your picture.
The frame contains the idea and
invites the viewer in/*




This is it Celire.
It's pretty much exactly

how | /mragined. awesome W
Tick! s that
you on the
zip line?
2P LINE Y
HoME T
B =)

1

VCRAVITY FUELED ZIP LINE" o Toeker,

It's so cool Are there more

how did you get options than
up there? > hanging>

It's a really inspiring
picture, Tuck. Gravity
may be a real so/tiorn
ror clearer travel.

Yeah |
guess it's not
for everyone.

Speaking
of sarety, we'll
need a sZzoppirg
IICCHIIISHT.

Gooo
question.
| didn’t think
of that.

Let’s try...
A stair-

Hmm, N\

‘ i 1 11
that takes \C case? sure it's 4
p=J
up a lot sgre: )
of land “Add a “And a crash /
A spiral staircase 1 .
will bepa mo:e efficient *'ll add YAnd we can tum spring” | | pad with ) E&ﬁ_—_—j—_—
use of space a sarety the cab of the guard rails. M

#arness!” | | bus into a

ﬁgr j t;ranspor;er." - . -@ﬁtﬁ_ N | ==t
Ed A — | B [l




Nirigkt, now it’'s time for youw to really think about and plan out that big idea. Us/izg your pencil,

denerate some Auwrrbrails in the smaller frames. 74/#k about the different options for working out
your idea. Remember ZAwribrdalls are /loose concept sketches, alorr’z get carried away with detail.
ChHoose the best Zaurmbnralls, refining and thmking to make the finished fully realized drawing of

your invention below!”




i Thanks for
=2\ the bramstorsm
Celine!

It's a
rantastic drawing
for a great /dleq.

You've drawn and
i\ cormmrmunicadced your
2\ _invention perfectly!

drawing just
/sn’t as cool as
\ | dreamt it.

This drawing
cornmmnricited
my idea, but it's Agz
like the cavemen
painting.




Hmmm... | think 2 That extra
your drawing
needs...




How do | This sheet
of paper is no
different

First you have than...
to see this blank
sheet of paper

as a wrrelow.

Like paper:
it is just a
flat 2=D0
surrace.

| I—
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“Like T.V. we want to inv/ite the viewer /mto the paper! We do that by drawing an ilusiornn of space.”
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Come on in

TUCKY,
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This drawing

kelight and
length.

Now re-imagine
the drawing with

height, length
and olepth!

And you know

just put your head
through that
paper?

just an Musion?

that arawirng was

Please
donl t ever cry
that with the
T.V.

= SPRING

Zwo dlirrrersions:

Zhree djrrernsiorns:

So depth

is that exzra \

alirmension that )
2-D surface.
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“And artists use perspeciive
to draw that belevable
space.”

“Dept# is crucial in creatisg the
Musiorn of believable space on paper.”

Nz

So what exgczly
is perspective?

Perspective is a zoo/
artists use to accurately
oraw objects as they
gppear in space.

YHold your zAwrrrbs up at eye level. From my viewpoint your thumbs are the

same size. There is #o oleptt! Your thumbs are paralfe/ to the picture plane.

We can illustrate that by drawing parallel lines above and below your hands.”

M/,/

HOR/ZON LINE

“If we change the vewporint to your perspective, the

closer thumb is twice the size of the distant thumb. From

your viewpoint there is olept#! The paralle! lines framing
your hands now cormverge at a varni/shing porrt on the
Horizorn line creating the iMusiorn of distarnce.”

A\~ VAN/SHING
. POINT




Let’s give
your drawing some
aol/rrrernsior.

Start
by giving each
object alepz/.

ZIP LINE

ScHool

O

it
T

————

©

VFirst, establish a Aor/izor N
/me. The horizon line is the
most important line in
perspective. The #or/zor N
line is aways at the
ART/IST’S eye level. It is
where the sky meets earts.”

SKY

HOR/ZON LINE

jperspective arawmrng.”

"By placing a vanishing point on the horizon line we can draw
objects in space correctly and relative to the viewpoint. In this
case there is one vanishing point, making it a ore-pormrz

| Vanishing points
always fall on
the horizon line!

VAN/SHING
POINT

YAl things get s#ralfer the
rarther they get 7o ws.
The goal is to create redlistic
dleptt and of/starnce.”




“We can change the angle of
the view by adding varnishing
points. Two is usually all we
heed.”

ONE-POINT PERSPECTIVE

V.P.

TWO-POINT PERSPECTIVE
V.P. V.P.

Look at how dramatic the effect is when we move the

you choose the shot that is best for your drawing.

horizon line (the artist’s view point). Like a movie directot,

Give me a
drawing from
your eye level
standing on
the growrnd.

Like art, video games
also progressed from
flat...

@. ° .@.

THREE-POINT PERSPECTIVE

V.P.

Now from a
bira’s eye
view.

to games with one-
point perspective...

|

to games with two-
point perspective.

to fully immersive 3-D worlds.




Are you ready to put your drawings into one-point perspective?® Perspective drawing is one of the harder
skills to master. Follow the steps below to dget started. Trace the gray lines as guides for your first try.

1. Draw a horizon line. This creates the viewers eye level.
2. Establish a vanishing point.

3. Draw various sduares. From the corners of those squares draw lines back to the vanishing point.

Y. Finish forms and erase interior lines that normally would not be seen.

“All objects can be broken down
into simple geometric shapes:
spheres, cubes, cones, cylinders,
or a combination thereof. If you
remember this rule and keep in
mind how they relate to the
horizon line (perspective) you will
be able to draw anything.”

.\n\\\\\“

4 The most important thing an
=i\ artist can do is praciice.

The more you draw with
carerul observation
and attention to these
principles the better
your drawings will be. |




Finally, I’'m
done. My
vision is
realized.

I % A
i 7 i 7iwck...
. \
N y ‘ EAE

It will Frevolutiorize 5
the way we zrave/! ok

This is -
an incredible [
/oleq!

| think
that you
\ should draw
N\ them/

special
algorithms...




HOWI'OONS.COM A series of comics that teaches kids how to build things using everyday household objects.
Combining storytelling with instructions, the Howtoons universe is built of material that inspires dreaming, invention,
creativity, and hands—-on adventure. Howtoons has a foundation of science and engineering education, sparking
creativity through art and imagination. We hope to inspire the future thinkers of tomorrow to not accept the world
for what it is, but instead create a world that they would like it to be.

Visit the Howtoons website and enjoy all the free downloadable content at http://www.howtoons.com/
Contact at info@howtoons.com

LEMELSON-M | T

The InvenTeam initiative, created by the Lemelson-MIT Program, offers an unparalleled opportunity
for high school students to cultivate their creativity and experience invention. InvenTeam students rely on induiry and
hands-on problem solving as they apply concepts from science, technology, engineering, and math (STEM) to develop
invention prototypes. After the InvenTeam experience, inventive cultures often continue to prosper at participating
schools through further development of InvenTeam prototypes or pursuit of new invention projects.

Visit the InvenTeams website to see what high school students are inventing at: http://web.mit.edu/inventeams/
Contact at inventeams@mit.edu
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