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A WARNING

* This product contains small magnets. Swallowed magnets can
stick together across intestines causing serious infections
and death. Seek immediate medical attention if magnets are
swallowed or inhaled.

* Most modules are small parts. DO NOT allow children under 3
years old to play with or near this product.

* NEVER connect any modules or circuits to any AC electrical
outlet.

* Do not touch or hold any moving parts of modules while they
are operating.

* Keep conductive materials (such as aluminum foil, staples,
paper clips, etc.) away from the circuit and the connector
terminals.

* Always turn off circuits when not in use or when left
unattended.

* Never use modules in or near any liquid.

* Never use in any extreme environments such as extreme hot or
cold, high humidity, dust or sand.

* Modules are subject to damage by static electricity. Handle
with care.

* Some modules may become warm to the touch when used in
certain circuit designs. This is normal. Rearrange modules or
discontinue using if they become excessively hot.

* Discontinue use of any modules that malfunction, become
damaged or broken.

VERY IMPORTANT NOTE

* Several projects in this kit involve the use of a box cutter
and/or a hot glue gun. These tools should be used ONLY under
direct adult supervision and ONLY by children capable of using
them safely.

INSTRUCTIONS

We recommend using littleBits brand 9-volt batteries, but
standard alkaline or standard rechargeable batteries may also
be used. Properly discard and replace exhausted batteries.

Do not connect the two battery terminals to any conducting
material.

CARE AND CLEANING
Clean modules ONLY by wiping with a dry cloth. If necessary,
isopropyl alcohol on a cloth may be used sparingly.

DO NOT use any other cleaning products on modules.
Congratulations for reading this fine print. Your dedication
and persistence will serve you well.

F@ RADIO AND TELEVISION INTERFERENCE

This equipment has been tested and found to comply with

the limits for a Class B digital device, pursuant to Part

15 of the FCC rules. These limits are designed to provide
reasonable protection against harmful interference in a
residential installation. This equipment generates, uses and
can radiate radio frequency energy and, if not installed

and used in accordance with the instructions, may cause
harmful interference to radio communications. However,

there is no guarantee that interference will not occur in a
particular installation. If this equipment does cause harmful
interference to radio or television reception, which can be
determined by turning the equipment off and on, the user is
encouraged to try to correct the interference by one or more
of the following measures:

* Reorient or relocate the receiving antenna.

* Increase the separation between the equipment and

the receiver.

* Connect the equipment into an outlet on a circuit different
from that to which the receiver is connected.

* Consult the dealer or an experienced radio/TV technician
for help.

Changes and Modifications not expressly approved by the
manufacturer or registrant of this equipment can void
your authority to operate this equipment under Federal
Communications Commissions rules.

GOT A QUESTION?
Visit littleBits.cc/faq for troubleshooting
and additional support.

www.littleBits.cc

littleBits Electronics, Inc.
60 E. 11th Street, Fifth Floor
NY, NY 10003

(917) 464-4577

You are a proud owner of the Space Kit vl.
Over 1,000,000 combinations?! Are you serious?
Yep, www.littleBits.cc/mathmagic

{} Released under CERN Open Hardware License, Version 1.2
Designed By: littleBits Electronics, Inc.

Information in this activity booklet was created in
collaboration with the NASA Goddard Space Flight Center
and the AURA program. © littleBits Electronics, Inc. 2014
Made in Dongguan City, China

littleBits, Bits, Circuits in Seconds, and Make Something That
Does Something are trademarks of littleBits Electronics, Inc.



LITTLEBITS ©

BASICS

CIRCUITS IN SECONDS

littleBits makes an expanding
library of modular electronics
that snap together with
magnets.

\\EED HELp)

For troubleshooting
and additional support,
visit littleBits.cc/faq

12/

COLOR CODED

Modules are grouped into four different
categories, which are color coded:
POWER is needed in every circuit and the
start of all your creations.
INPUT modules accept input from you and
the environment and send signals to the
modules that follow.

modules DO something-light,
buzz, move...

WIRE modules expand your reach and
change direction-great for helping to
incorporate modules into your projects.

3

ORDER IS IMPORTANT

Power Modules always
come first and Input
Modules only affect the

that
come after them.

4

MAGNET MAGIC

littleBits modules snap together
with magnets. The magnets are
always right, you can'’t put

modules together the wrong way.

littleBits + ahg\/kin%
The modules are jusf the begif-

ning. Combine them with craft
materials, building sets, and

other toys to electrify your life.
We'll show you how!

o SO\Aerl
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it all sparfs G®\\ (&m  T-volt batton & cable included we
with power... Yecomtend using litHleBits byand 9-volt
batteries, byt ZQAV\AGYA alkaline or

standard vechargeable yatieries nay A point a ven-ofe Confrol
™ also be used. T o at +his module o furm
3‘33‘3-") Your Circoit on from
across the yoon!

furn iJ(’(:dh
MA o{’
MODULES Vight hare '
-~

This is the Space Kit, Version 1 POWER pl REMOTE TRIGGER i7
Learn more and shop for individual
modules at littleBits.cc/Bits This power module lets you use a 9-volt battery to supply The remote trigger lets you use a common remote control with

electricity to your other modules. Snap in the battery & cable your modules. Make your littleBits circuit and point your remote

(both included) and flip the switch to turn it on. control at the remote trigger’s sensor. Then, press any button on

your remote control to activate the module. It will work with almost
. any button on a remote that uses infrared light fo send signals.



uS\nq W included audio Cmb( \ud)
ooy CoN\\ouTCY or N\\o’a \a\a\{ev into
e 35 lv\\ouT)aC

21 microphone

MICROPHONE 21

The microphone module translates sound into the electronic
language of littleBits. You can use it to turn sounds info light

or motion, or use it with the speaker module like a small
megaphone! Make sure the switch is set to “sound” when you're
using it with the speaker, and “other” for all your other modules.

MODE SWITCH this is He actual lio)hf sensoY
Controls whethey the
moduleis sensing ll‘jh‘l’
of dark
i3 ligE ;]ensor clockwises
- K= -

maximune sensifivity

counterclockwises
minimune Sensifivity

LIGHT SENSOR i13

The light sensor measures how much light is shining on it. It has
two modes: “light” and “dark.” In “light” mode, the more light
the sensor receives, the higher the signal it sends out. In “dark”
mode, it's just the opposite - the signal increases as light
decreases.

O)rea’T for

()vo')eds!
.—4?_’“ I ] f I __{,'
: 5;0’ " 1;5

|

e

The wire is just what it sounds like - it allows you to physically
separate your modules, turn corners and build your circuit in
any direction. Try it whenever you need to break up your chain,
like when you need to put a sensor on the top of your rover!
You'll find many situations where you'll want a wire.



A/_\ .
TR LED is invisible To the eye bend it

IR LED o/ NUMBER o021 SPEAKER 022

The IR LED (or infrared light-emitting diode) module sends out
light with longer wavelengths than visible light, similar to the
light in your remote control. It’s invisible to the eye, but many
digital cameras can see it! Try using it fo activate the light
sensor or remote trigger.

uSe avdio cable to plu
inyou¥ mp3 \aquer ey
—

fry both modes

021 numper
B R

The number module gives you a look into how your modules work:
it displays information about the signal it's receiving from your other
modules. It has two modes: in “value” mode, it displays a number
from 0 to 99 based on the input. In “volts” mode, it displays the
actual voltage it is receiving, from 0.0 to 5.0 volts.

022 SPeak

The speaker amplifies sound from modules like the microphone

or other sources like mp3 players. It also features a headphone
output for personal listening. The speaker is connected with 3M”
Dual Lock” so it can be removed from its circuit board. To reattach,
hold module and press together firmly.

40 soMething 4ou'Ve neveyr done LeFore,



LED - "Uo)‘f\‘f—@NHHh@ diode™

d\ahﬁ@ A-lrecﬁah

The bright LED is a small module that puts out
a big light. Just like our other LED modules,
it's a great way to shed some light on your
creations. Choose the bright LED when you
want a lot of bright white light.

|d|rect|or\
' i left

rig i
%

~

The DC (or “direct current”) motor rotates a
shaft when you send it an on signal. It has

a switch to set the direction of rotation. Try
attaching various things to make robotic space
arms, orbiting satellites, and rovers.

AUDIO CABLE al6

mcg Wis epd on This cable is for connecting
DC motor shaft = your microphone or speaker
w module to an audio source,
- like an mp3 player or

smartphone.

MOTORMATE™ a10

The motorMate works with the DC motor.

This makes it easy to attach wheels, paper,

cardboard, and lots of other materials to the

motor. Simply slide it on the “D” shape on the B
shaft. A LEGO axle also fits in the end.

SCREWDRIVER a4

This little purple screwdriver
is used to modify any module
with a micro adjuster.

Wis is & micro mﬂusnr
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Get started with these, but don't let
us hold you back - every module fits
with every other module - feel

free to experiment.




LIGHT READER Learn how to measure light. Jep! second batt, R 2o\
. ’ mf cabsle heve “ P ANT 5‘\:““ “qoss\\\%
power b:lEQth power light sensor number D(;:‘“\ “\gﬂ\)\es
also make this

> EI T x [O[ O
\Inll s€cond Clycult @ IEE I -t E b
X \>

& shine ¥ bight LED on the light sensor ~—/ p K* fry both modes
9 9 luo)wr

,\\,(*‘« node

INTRO TO DC MOTOR Get to know the motor.

wire DC motor

press any button
oh youl »\Duseho‘A

Yemote comtrol o 7




Sound waves are both potential WAVELENGTH The distance from crest to crest or trough

and kinetic energy. When the
speaker moves, it compresses air
molecules nearby, giving that
air potential energy. When the
air expands, potential energy is

to trough of a wave.

WHAT IS

© $0UND eNERGY

The eneroy is transferved
to sound enero by fhe
S‘Jeaker.

Crest >cyest

transformed into kinetic energy.

ENERGY?

Energy comes in many forms and can transform

from one type of energy fo another.

© (INETIC ENERGY
The ¥C ne0dor is an

© cLECTRICAL example ok binetic o
ENERGY wWhan Your (N\o\liha) eheyd)y to plu ?h
power iS 4urned on, the Yecause Spins. wo{fa c?a\,\c
batery s transterting b
e Foredipkerat ¥ source

dectical eneropy

Waves created by compressing and
expanding matter — such as air
molecules — are called compres-
sion waves.

© cLeCTROMKGNETIC
ENERGY Li.jm‘ emitted
Yy the bYight LED iS an
example of electro-
mmjne'ﬁc eneVey.

J(YOutﬂk\/ L - x_» *{Duak

S I S

lcwnjer wavelepdth =
less nergy

shorter wavelength =
noye (m(,ro).{

An electromagnetic wave can also be described in
terms of its energy — in units of measure called
electron volts (eV). Moving along the spectrum from
long to short wavelengths, energy increases as the

wavelength shortens. Consider a jump rope with its
ends being pulled up and down. More energy is needed
to make the rope have more waves.




u htis also eneregy that travels in Waves, You
cm\no’r see these waves like you Can see oCean
wayves, hut You can See Hheiv tneroy 65 visible light.

When you tune your radio, watch TV, send a text message, or pop popcorn in a microwave
o o . . h I d k I d . ELECTROMAGNETIC SPECTRUM
oven, you are using electromagnetic energy. Without it, the world you know could not exist. cell phone Flast e eie ey EevEls i
v waves and spans a broad spectrum

— magnetic field

dectric field j

ELECTROMAGNETIC WAVE
Electricity can be static, like the energy that can make
your hair stand on end. Magnetism can also be static, as it

is in a refrigerator magnet. A changing magnetic field will
create a changing electric field and vice-versa, the two are
linked. These changing fields form electromagnetic waves.

U?M we can see! from very long radio waves to very
short gamma rays. The human eye can
only detect a small portion of this
spectrum called visible light.

video o\w\e
CD‘f\‘Wo (ler

== @.-& N
Yemote J
Radio Waves K‘ Microwaves j Infrared

Visible Spectrum

Ultra Violet X-rays Gamma

name of
wave

wavelength
(meters) T T T

T T T T T T T T T T T T
10° 107! 10-? 10-3 10 10-° 10-¢ 1077 10-® 10-° 10710 107 10712

about the
size of / .

footuall field Jou! Yee pinhead  cell Yacteria virus atom nuclei



p13 Wave Generator pl4 Energy Meter pl5 Make a Spectrum pl6 Measuring the (l8 Data
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Enhanced instructions plus tons more

projects onling, littleBits.cc/space

@ DOWNLOAD ACTIVITIES ONLINE AT
WWW.LITTLEBITS.CC/SPACE




Describe how different music causes
different reactions in the liquid.

PROJECT 1: An infroduction to speakers and mechanical waves. ol
Play song on mp3 player and gently Pour milk into spoon, then

WAVE G E N E R ATO R e touch speaker cone. play some songs.

o Start with this circuit. uSe avdio cable fo
(’lu‘j in mwp? player here

try a fast sond)
mwA s\o».) Sonq. ..

R K i

power wire - speaker (ﬁﬁ , J  con o feel A

, 7T e vibrations? \

@ & ] %e sure o klep Your

nodules dry!

Forn e om ! e Attach spoon to speaker with tape. Turn up your volume and check
out the cool wave patterns!
detach SPCM\LQY
/7O ndlay facivg op

TIME: 15 mins
DIFFICULTY:

Having frouble?

be careful and use T ditkevent Songs unil
YemoVable h\‘ze You 5€¢ Some wWaves.




PROJECT 2: Discover sources of light energy around you.

ENERGY METER
o Start with this circuit.

light sensor

i?ﬂ E|HH

number

power

L on value mode
adjust Sensitivity
With screwdyiver
QI NEED
TIME: 15 mins &
DIFFICULTY:
?(/l\

For expanded activity, go to
littleBits.cc/energymeter

if you ave having trouble seeing
the nuh\bér$ d\a\'\-je, OA")\)S*
sensitivity With scremdyiver

Walk around and find different

sources of energy. Record

your findings in table.
For example. Hold Your
ciyeuit 1o e sun o
li,.)hf Yuly, or
inthe dark.

or farther from the
energy source. Record
your observations in table.

=7 ° Can you see any energy

coming from a TV remote
control? What happens if
you point it af the energy
mefer and press a bution?
(Mint: most vemotes
fave IR LEDS)

notebook i Yov find Jou ned moV? Yoo

You may want 4o STart our own scientific <

What sources of energy can you
find?

Describe what happens when you move
the sensor closer to or farther
from the energy source.

What happens if you point a house-
hold remote at the light sensor?

Digital cameras create
images by measuring light
energy. This is similar to
how NASA satellite images
are created by measuring
energy reflecting off the
Earth’s surface.

NASA images by Reto Stockli,
based on data from NASA and NOAA



PROJECT 3: Explore light waves you can see.

MAKE A SPECTRUM

As white light bends, each color in the
spectrum bends at a slightly different
angle because their wavelengths are
different sizes. Shorter wavelengths will
bend more and longer

wavelengths will bend

less.

MAKE A SYECTRUM!

9 Find o dark place and set the How mand colovs can fou find?
reflective side of the (D opposite
wire bright LED a white wall or piece of paper.

tol} O

Place  bright LED in between the

Why does a CD behave
like a prism? They both

act as “diffraction
grating.” The grooves
on a CD diffract light
into several beams
like you saw in this
experiment!

furn me on ‘)
A SPECTRUM is a range
of electromagnetic
waves in order of
their wavelength. You
can always remember

the order by thinking
of “ROY G BIV.” From

longest to shortest —
Red, Orange, Yellow,

Green, Blue, Indigo,

Violet.

TIME: 15 mins
DIFFICULTY:




PROJECT 4: Learn how satellites detect parficles in the atmosphere.

M EAS U RI N G TH E ATM os P H E R E 1 T Coverdoss bottom of the glass. Record your data
o Make these two circuits. Al wWith waker = @ ;\F .:J::c‘: YM; gloss. y .
g ST Q

o Place glass of water over the space between two books. Orient your circuits above and helow the glass.
Measure the amount of energy passing through the

power wire wire number

with bright LED —,
shine light fron. Top. %
sensor A 9 - _—C
RS [, )
turn . j 1 > ke SUYe boO\Ts
NN b[l ht onlight mod e\J st sensiivily valoe node \ / are The same hight
ehSure thare’s a lidtle

With screwdviver o tom oo T
7 with other ligquids space for the civcuif ~ \
Q‘\\“EED Lo (‘ \ =] The numbeys
TIME: 30 mins N 4(:0;?3?«: i
DIFFICULTY: @ ity
P(M \700"- 0)(0\55 MA Nl“‘ o{r\nk(hg ‘)(msﬁc ?lmc(’, lip)h’r sensoY undey The \_/ qawmﬂ

water straw wrap cup and read fhe nunber




Measure the amount of energy coming through What do you think will happen to the number if

the side of the glass. Record your data in table. you add a drop of milk to the water? Record your
hypothesis. Now conduct an experiment fo find out
if you were right.

Scientists vse what thay know to make a guess abouot

wWhat ma happen. This is Called a “hypotingsis.™

Hypothesis:

shine “dﬁ\* from ‘To‘v
leco. li‘?hf Data Table
Bottom Side

Water

Add 1 drop of milk and stir. The milk L GHEET) MRS

represents parficles in the atmosphere.

2 drops milk stnsor oh safellife  Hhe son
~ _ (light sensor) (right
IR L€o)

4 drops milk S
~ 7 o
atwosphare 1
(Wilk or Wter) e~ :
J ‘T“uhd-\ms@d sensor :
(

3 drops milk

T statteyed
h?m‘

Was your hypothesis correct?

'\q‘r\* Sehsol) o

\uk‘.[ not vy Some oty
liguids as well? Orange Continue adding milk and record your observations.
Jice? Soda? Repeat steps 3 and 4 and record your data.




PROJECT5: Learn how to wirelessly transmit music using a digital signal. e Place both circuits on a flat surface, like below. Now swap out the IR LED for the bright LED and

DATA COMMUNICATION oldot eosh i se ot happrs.

o Make these two circuits. Nansmittey e Plug audio cable info microphone away fron light hold about
IR LED bri h'l' ciyevit

module and an mp3 player and o \ \)\IO\}J 3" above light

uSe screndrivey Yo

power  mic - LE play your favorite song. What happened? adjust sensor 4o
— va : m,\mm sensifvity
~a@7 o ] \ =
T Lsound tvy blocking the
w",,h-{ I'gh' mode (swayp in step 4) .Mm PrRThe TEUED . < . li ‘1\1 swso»?m&h
sensor — bl s Lo iS & 0 90 degvee sl Put different materials hetween the light source 30\” Nk of
Og Yo the light s ¢ of o
@ FHE O] spesker v
o — Eg all the way vp! > g
L ligiht mmode ™ yeceiver 17 inifhone sensifivity
Q‘\\“EED ciyeuit
TIME: 30 mins SALT (2,
DIFFICULTY: @
NASA uses electromagnetic
3 a\ina waves to communicate with

satellites orbiting Earth.

plmuler cable



PROJECT 6: Learn the science behind satellites and make your own parabolic reflector.

Find a paper o plastic bowl and To optimize the amount of light that is reflected o Use craft sfick to make a sensor arm.
SATE I.I.ITE DISH cover it with foil. i i

hot glue into your sensor, you'll need fo calculate where the
Kb L foil 1o bowl focus point is. g dimensions
ake these two circuits. _ wilt depend on
. light . Y@celVCY/Focus the shape of
power  wire segsor wire number lie your sehsor foor e
E\&EI {5-C-tH=EE] N
— ™ Lot glue tks thi
turn 1 t fry o find a shallow , hot give lika thi
mewn) Dright light node iy oty boul it wil work best B of8

Once you have found the ideal focus
point, glue craft sfick to howl.

nodes any e¥Cess pavabolic curve
nm-n foil like qour bowl
STAY SAFE! Always

use with an adult.
\\\EED 7 n g >
TIME: 60 mins A 6 E .
; ) il \ Tolearn how fo calculate _
UL % © % - % % @ the focus distance, go here: E:W z::?:
hotglue ~ box tape  scissors a\oer lms’nc crokt foam Yubber- littleBits.cc/sutellitedish

in middle of .
culter o‘,)\ cu\o shck Yall Yand Yowl




Rubberband light sensor to tip of arm.
It should face info howl.

olue crafs
shck fo Lack
of the Lowl

shayp! Le
cayeful!

° Stick satellite dish into cup through the slit. Use tape and place number module
on front of cup.

cvt foane
Yall in halk

adjust Sensitivify of te light
stnsor Wfith scramdriver

Decorate by
adding foan ball
at 4ip of stick
oh other side of
li,)h‘r stnsoY.

Shine bright LED into your dish... what
happens to the number reading?

Tny difkeyent
shapes like &
neixing bowl oy
pot lid and see it
Jou an inmprove
Your design!




Unique curved surfaces, such e G Meress Setaen f Goldstone View Madid \iew
as parabolas, have a point Goldstone, California
called the FOCUS, where all
of the energy entering the
shape is ‘reflected’ from
the parabolic curve and
intersects at the focus. In
your satellite dish model, the
light sensor is your focus
that receives :
energy from =g The DSN has three ground sta-
the bright tions located approximately
LED and - — 120 degrees apart on Earth

\ A\ (120 + 120 + 120 = 360). This
measures it 0.\ ] >
; 5 - is to ensure that as the
in the number d = Earth rotates, at least one
module. : - station is able to capture

i i and transmit signals to any

. . . . ! deep space mission without
Wis Focus s co“é(hhq data Just ) any gaps in coverage.

like qour light seksor,
and +his is Just like 4he Lowl in
\{Ou( N\oo\d




PROJECT 7: Learn about astronomy and project the night sky in your room.

STAR CHART

wire light sensor wire

1+ HeHF

/ b adyost sensitividy
in dark mode With screwdyiver
STAY SAFE! Always
use with an adult.

bright LED

Trace wide end of the cup on a piece of
cardboard and cut it out.

9 Cut the bottom off of a plastic cup.

sharp! Le
cayefull

O

b

You'\l need

i part

Q\'\‘\\EED 7/
TIME: 60 min ‘ ‘ Tape To the widest
DIFFICULTY: % % / % ﬁﬂ] For expanded acfivity, go fo epening of the cup
box  “acissors pon Fape cavdboard ?‘mmc colored littleBits.cc/starchart s
cutter

CU\o

PaPer

o Tape bright LED on top of cardboard circle.

ape brigjh
LED here

s e*PQn end

lace powey &
Yattery inside



Roll a piece of paper into o
cone and place cup inside.

Jf"\‘Je ont and wp in
lec(’. onCe \{Ou)‘le sek it

Tape light sensor on the o Print out a star chart. You can download (reate a handle out of cardboard.
outside of the cone.

pROJECT YoUR

one at litleBits.cc/starchart 3 ct a Yectargolar shrip

and tape %Js "OQQTMY

U=

cut chavt o size o 1
fit on tnd ok come Hhdn tape it to
Jour cone

uSe a F(M Yo \aoLQ
e ho es ok e
constellations

Tumn off the lights, the darker it
gets the brighter the stars will be!

tape it fo the
lavge end of
Jour cone

which way will Yov atfach e star durt 50
that it appears e Same as e night sky?




The constellathon Orion.
NASA instruments These G 0S Show (ead'WeS ot cannot ‘ge seln in
visible '\O)Wr but appear bvicjhﬂk{ inintrared =
k|

measure energy in
the night sky across
the electromagnetic
spectrum. By looking
at the sky in wave-
lengths beyond the
visible spectrum,
scientists can see

a more complete
picture. This helps
them study questions
like ‘how was the
universe formed’ and
‘how is it changing.’

Visible light image: Akira Fujii Infrared image: Infrared
Astronomical Satellite




PROJECT8: Learn about how satelltes take photos of the Earth. Make a ring. Trace a large plate and then a small o Cut aslotin o plostic cup. o Fill the cup with some weight.

SATE I. I.ITE o R B IT plate on a piece of cardboard and cut them out.

we ysed

\ nlasore wots and
[ remote ) Srz:fkjf [ ad e Yolks, vse
wire trigger wire DC motor cardboard what qov
E O EI E O EI V3 U3 thickness kLMQ of
i Oome
I:I LR oot
Slo* out

cut r'nrg like ¥his 50 one

Cover cup with circular piece of

side is {arger. we'll vse
cardboard and tape it down.

telargerside v K_‘ double up A
cardboar,

lus e

STAY SAFE! Always motorMate
use with an adult two diffeyent for stabilisy!

‘\\\\EED ; S <8
TIME: 90 min 4 S &
DIFFICULTY: \ / ‘ . . ‘et %
b

hot 9lue O)( nwarker P\ms’nc card-  foam ball weig Wt P(mio.s h‘le pipe
cutter shwers cup board  (lar9e) cleaner

)

S




Stick skewer through the cardboard curve

and the center of the foam ball.

Place the
cardboard
curve in the
slot in the cwp
and fape in
place.

O

e

e skewey
Skou“ be
hlted like the
€arth’s axis

e Make a cardboard shelf for the DC motor.

cut slot same Width as Cardoayd

wWide Qno\;o)h to it DC motor

o Then glue fo center of cardboard curve. m Tape the DC motor to the cardboard shelf.

& o

hot! be 4
cayefull

Atiach pipe deaner fo motorMate
and put on the DC motor.

slide in slot and
wrap arund

e

@ Add satellite to end of pipe cleaner.

CQF\‘\\\

what inferesting T!r\ip.@s can
You use for your satellite?
we used fape.

For expanded activity, go
to littleBits.cc/orhit




WATCH YoUR
SxTELLTTE
oRe\T
eARTH!

The AURA Satellite

Every day, NASA satellites (like
AURA pictured to the left) collect
global observations of the Earth.
The image to the right shows the
path of the Aqua satellite. Data is
only collected when the satellite
is on the sunlit side of the Earth
because it measures reflected light
from the Sun. With each orbit, the
MODIS sensor onboard the satellite
can observe a swath of data over
1400 miles

(2253 km)

wide and can

image almost

the entire

Earth surface

everyday.

Images Courtesy NASA




Cut the bottom off Cut three pieces of string the same length. Place the other cup over the cup with
of 2 plasfic cups. Tape them to the inside of one cup. strings. Feed the strings up through the
top of both cups. Tape them fo the outside

of the outer cup.

PROJECT 9: Learn NASA engineering by building this robofic space arm.

GRAPPLER

sharp! e
cayeful!

The sTr’lHaS should be g lixtle
lohoyer than the diamerer of
the plastic oy

ke Suye

el )
i

You'll need
Wis part MW \094{)
ke lige this.
motorMate
Ths iS & havd project, STAY SAFE! Always
bry i oith a(;mmﬂ use with an adult.
Q‘\\\\EEIJ 7 7/ 7/ X
TIME: 90 mins & > ,
DIFFICULTY: e =—2© buigh e o s o
° - CRE see what hmp‘)(ms
lvox gue gl “scissors  drawing - Yubber- tage plastic  sfring cardboard  crakt — Yuler  Yenofe
cutter O)\ly\ Sk&ueﬁ J(’OO\ ‘O(M\A CUPS S‘H(_k Image Courtesy NASA




Trace wide end of cup on Tape cardboard circle to inner cup and Place motorMate onto D-shaft of

cardboard and cut out cirdle. stick the craft sfick in the hole. the motor. USe a household Yemote 4o control Yeour ﬂ’“ﬂ"e’- This i

sinailaY 4o e art tho o)mbs onto Moving vehicles in S\oa(,@l,

v |
pota dai, of hot
< cvta glue have 1o secure
S'V\m“ .
crokt stick
hole
Hip e mode

Cut the end off a craft stick Put the circuit on a ruler and use Secure the outer cup to the ruler swidch on e PC
and sfick into motorMate. rubberbands fo hold in place. using wooden skewers and fape. motoy 10 release

wake SUYe \iv of the
\ ovter cup s half on
\’?é inch higjhat 4han the
/' inner cu‘)

what are othey ways to
Vrden'f W outer cop frone

spinnirg?



PROJECT 10: Learn how NASA scientists are able to explore new worlds!

M ARS Rov E R e Make the big wheel.

Cut the hmfzs off
of 1wo vlmsh'c cops

@@

number

H- 2+ He . H =5

wire DC motor wire light sensor

) > . slide them
e sy i 1’9‘7@:% =
% adjust sensitivity either Mode :_,W_;S cing
This iS & havd project, STAY SAFE! Always t‘ ls Ha With screwdyiver

motorMate

(L PEPESPYNEL

Yox tape SCissoYs ?(msﬁc cayd- cfon poper caydboard  yvuler a{r'\hkiwj
cutitey cups Yonvrd sHcks Tube Yoxes strow

fry it with a V”‘m"ﬂ use with an adult.

TIME: 2 hrs
DIFFICULTY:

hot glu@

Skn.,.;erS

Make 2 cardboard circles for the
inside of the hig wheel.

Q

cireles need +o be
e same dignetey
as the inside of

e big whael g

Make & Cut

fe Fhem e sizeof o

croft shick a4
the centey o
the cirdes



Place cardboard circles on both sides Put the craft stick through the slos and e Attach the wheel. Make 6 wheels! Q Place cardboard circle in paper tube
of the wheel and glue in plute add the motorMate to one end of it. lotbhodt-comleals el show you one wad 4o and glue in place.
nwake them Lot use what

; . Yo the D-shatt of
cralt shick You haveto create youl ownl
x\ou be S
cavefull
nwake SUVe cYaft (‘

atrach whael start b cotting
toPCnotor — paper fubes < ‘
@ Cut six cardboard circles to fit inside the wheels.

0C motor

N

cut The cratt

ek gots Brough  otoriate Stick so it will
both slots fitin Your box
Cut a hole in the base of a box large Make an axle holder for the craft stick on
enough fo fit your wheel. your wheel. @
nake SUre that @ @

sharp! e \
carefull :
- ¢§ crabt stick end ’r:\\ﬂ c:;i: %(t @ @ @
/ \ ) iS lon: ou9)
;“ @ s‘TriV \ \ j 2:):5 f(;;:?‘;\w\ T 50 that it stays
of cardboard =0 ul ‘ ‘ in place whan the
and make & hole g - VS Wheel spins Use a skawe fo
in one side ?\mcll 0C motor directly POR hole in centey
aCyosS apd fape down well



...Mars Rover Continued

Put a craft stick vertically through
your cardboard shelf near the front.

Stick a small box on top of the
craft sfick and hot glue in place.

poke skawey hrough

) ! "
Yotk sides and g\uc 'lc\c a Sn.»a I
e wIhaels on Hhe ends o, light ge\ﬁkf
10y, like a
'ju'\cQ Yox

caydboard N
¢ s Side shalk
Hhree op this Sid In May 2013, the Mars Exploration \\\““R\
Rover “Opportunity” exceeded 22.22
miles (35.76 km) since its landing
special note! ‘\_/ Tape eversifhivg Jown in January 2004. This breaks the
. ( \ . . record for the greatest distance
Only ¥ fiyst and last wheel axles Nﬂ\v\hﬁ Sure that nothi side view driven by a NASA vehicle on a world
Hhree on e 90 o [ way +hrauo)\r\, e niddle inferferes with The axles. . . other than Earth since the Lunar
B'onsi'fé side Wheels aye just 0‘"“ in with Shoyt Roving Vehicle was driven 22.21
axles Mo{ dofn‘% Syih PRO T\?: ‘10\1 Maq Mw 1o miles (35.74 km) on the moon, in

December 1972.

Yuild o cardboard shelf for
Your Modules 4o sif on



T“pe'he hghtse"sor“"d number ® Decorate! NASA engineers send instructions to the rovers via radio
modules to the front of the small box. communications. Depending on where the planets are in their
orbits, a radio signal traveling at the speed of light will
Yenote fo arrive on Mars between just over 3 minutes or as long as
drive arund 20 minutes. Due to these time delays it is impossible to
and (ja%lY communicate with and control the rover in real time. To send
Al instructions to rovers on Mars, NASA scientists must have a
line-of-sight between Earth and Mars. Occasionally Earth and
Mars are on opposite sides of the sun, called conjunction.
During this time, the sun can disrupt or block radio
communication between the two planets.

cut a hole
fo access
power switch

Image Courtesy NASA/JPL-Caltech
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A
wo /010 You kNow? + DURING THE MISSION
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shaped with the large eh

APOLLO 1
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SATELLITE LAUNCHED

INTO SPACE. THIS WAS IN
— 1957 —

1T MOONWALK WAS MADE
x BY AMERICAN ASTRONAUT

NEIL ARMSTRONG

SPUTNIK 1

DONNING DOFFING

Putting on a space suit Taking off a space suit

A) [ 10" (3m) long / 9' (2.7m) wide / 7' (2.1m) tall
The MARS ROVER, CURIOSITY,
is about the size of a small SUV!

&

INTERNATIONAL

SPACE STATION

Since Expedition 1 launched on

OCTOBER 31, 2000

the station has been visited by

OVER 200 INDIVIDUALS

VOYAGER 1

WAS LAUNCHED IN
1977 AND IS NOW 11
BILLION MILES (17.7
BILLION KM) AWAY!

SEPTEMBER 12, 2013
NASA announced that Voyager 1
had entered interstellar space.
It is the first manmade object to
do so. It continues to travel away
from us at 10.6mi/s (17km/s)

16 NASA SATELLITES
ORBIT EARTH

14 TIMES A DAY TO CREATE DAILY
GLOBAL IMAGES OF OUR PLANET

Aquarivs

5 MORE SATELLITES WILL
LAUNCH BY EARLY 2015

w i i &
' “: < =

. g space shuttie in 199,

A\
2 Son is 4 billion 460

OCTOBER
11, 1984

THE 1+ U.S. WOMAN TO

WALK IN SPACE WAS

KATHERINE
SULLIVAN

\
\

\

MEMS have been a STq‘)\Z
since they were first on

LW\ASG{’ S holds
e Guinness
world RecoYd for
“Lomoest-operating
€ayth oYyseration
satellite’ 2¢ years
and (0 neonths.






This booklet’s over but the fun’s not done. Expand your building possibilities with Create your own instruments and rock
TNTERNATIONAL SPACE STATION out o your own tunes!

kits from our Exploration Series.

LITTLEBITS.CC/UPLOAD

Upload your project and you may be handsomely rewarded. We regularly
feature awesome community projects and send out exclusive gifts.

Visit us online where we’ve got tons more projects and Tips and Tricks
for every module. Experience other modules in the expanding library.

DELUXE KIT SYNTH KIT

INDIVIDUAL MODULES

Online we’ll show you how to make this great
INTERNATIONAL SPACE STATION

www.littleBits.cc/ISS ¢\ 0Q~®' 3&«\ o0 f-&_—h Vil

and WREE Mook 8%

TONS MORE PROJECTS at SOW‘Q 3 S\Qo(«e' a_ slide dimmer  latch light wire
www.littleBits.cc/space Xo J\Od

?\us littleBits Bundles & Boost It Packs. . . available here www.littleBits.cc/products



