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BASE KIT, DELUXE KIT How can electronics help spread laughs?

TICKLE MACHINE

o Stayt with Yhis circuit

power wire

& -]

fuvn me vh a wire To extend and Lend

1
Q‘\‘\\\I':ED M
TIME: 15 mins S =
DIFFICULTY: #0000

lus the
motorMate

feathers

a Atrach feathers 4o e MotorMate

Ty other Maerials too!

TICKLE YOUR ERIENDS
(ond dust Jour bookshelf)
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BASE KIT, DELUXE KIT Want 1o frick a friend? We'll show you how!

PRANK HANDSHAKE

o Start with Yhis circuid

o Put the civeuit on four kand
and ar Using robber bands

power wire button wire buzzer Wide divcuits
under lw\o) sleeves
§H
furn me wh & strefeh it

P o e Go ahead, skake a hand,
e 4 i SURPRISE YOUR FRIENDS!
DIFFICULTY: ®0000 ‘ friends using
nodules?
Yubber
Yands
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Base kit How can you create a light that only turns on at night?

THE NIGHT RIDER

Hone it on youy

o Sfart with Yhis circoit e Qubber band battony (ot a hole in The Yike “and RIPE ON!
light cavlein aloop Lottom of the cop
power . lcor bargraph
) =R4. R0 and poll fhe cale Dot have
n I <) 'ERRE m‘“ﬂ{vouojh a copl
o e

! N on dark mode, . what O_H“LY
don's forgjet to adiost Sensitivify noterials
copnect qoul Latten] STAY SAFE! Always can glow?
fo the power modsle use with an adult.

~\NEED — His s %‘vb(.ﬂ-\hhikg
TIME: 30 mi _s\\‘\ of your civcuit sharp!
nlrn'cud"\;nsooooo ’ ' Uhe power wodule) carefll
Yox Yubber ?\ms'ﬁc i
cuther bands - cup
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BASEKIT [lluminate your way with household materials.

FLASHLIGHT

o Syt with Yhis civcuit e Put dircuit in tube

Turn if on and 9o
EXPLORING WiTH

YOUR ELASHLIGHT!
power button wire bright LED
: - l I
| B ehsure that LED
furnme on ) bright and wiite — light faces 0ut Natery
inside we used a cuy 4o

fube difkuse the LED.
Q‘\\\\Eso RO TIP. you wWhat can you m(z
TIME: 30 mins £ can pot a clear ,
DIFFICULTY: ®®000 lovsFic Cop in The end RN W:k
. ¥o diffuse the light. Yubber Yands

Yubber  tube p(ms’ric
Yands cup

HUNDREDS OF INSPIRATIONAL PROJECTS AT littleBits.cc/projects



BASE KIT, DELUXE KIT How can you build a device to draw

ART BOT

o Start with Yhis circuid

power DC motor
use e
motorMate
dom't foropek 4o
CW\th’%oui’ battony any ¥ind OF nearking
to The power module deviceis fine
SONEED A
TIME: 30 mins £
DIFFICULTY: ®®00O

marker  chaveoal  Yubber

Yands

2

Putonfhg
motorMate

Tuck battery under DC nwotor
and atfach with rubbef Land

wiheel

LEGO™
axle

Rubber band ’rocje’rMY
Yottery cable and insert
Your drarcoal of mavker

Don't have an axle or
wheell Make one!

You draw withl

= Ahach LEGO™ axle
MA wheel

wWhat othey 4ools can

Put it on pager,
Turn it on and
LETITORAW!
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cvt rectangle
to fit size
o( box

8AsE ki Deck out your bedroom door.

DOORBELL

o Start with ¥his circuit sharp!
Ye carebull
power wire button wire dimmer bargraph  buzzer cut hole fo line
— v With Yution
= @ mHe e
SOl e o Place nmodoles in box and ot out decorvative doorbell
N st volome tape down shape andl glve 1o top piece

always comnect qour

Yattery fo the power STAY SAFE! Always fhese stad
nodule use with an adult. ovkside .~

cut hole for
- ( wire 1o 4o
vougk Yox <
" > & PRO TP You can
@‘g' \' disconnect the o

Q‘\‘\‘“EED / J
TIME: 60 mins £ — comnector fo
DIFFICULTY: ®#®@0OO Gutton sits o feed thiouggh
top of batteny small holes.
box  pushyin navker  fage  scissors  qlue  cardooard cothole et Oons frged fo

R
cuter Yox for power sitch Yeconneck it

O Place doovbell oxfﬁ\'d(, door and / O“’*Si‘t\

Yest of modules inside yoom :S::D )

Glue one ‘Nsh ‘Jiv\

r\\?;‘zd (e #is)
apd attach

o inSide

inside
of Yoom,
uSe Tape

Customize it
Add paind, shickers ...

|
o\A)vﬂ volume of Go ““ out.

alarin yith the
dinmer (Lavoraph
as 'm:iicqfor?
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BASE KIT Make your own spinning windmill.

LIL” BREEZY
o Start with Yhis circuit

dimmer

E) fEomnd

always comnect qour
Yattery fo the power
module

power

STAY SAFE! Always
use with an adult.

NEED

hot 9(\;@

. N
TIME: 90 mins =
DIFFICULTY: ®®@@0OO0 or-
glue  scissors ?(mci\

/!

crott
shicks

eroser

Mate a house out
of craft shcks

cradt shicks down
to size

short? fat?
allT wide?
Jou decide!

USe $Cis5ol's 4o cut

N.Oa‘ukeS in
Jour house

moke a shelk
for the mod-
ules to sit on

Yack View of Hre house

fond of He house
=

o

DC motor

e window light
for nkt)k*

Put a ?(ﬁ\c}l evaser
oh he DC Motor

Hhis is o fun
altemative fo the
notorMate!

Build o fan out of craft
stcks and attach Yo
the evaser with Your ajiuc

3
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BASE KIT Learn how to make a light-controlled vehicle.

THREE WHEELER

o Start with Yhis circuit

always comnect qour
Yattery fo the power
module

TIME: 90 mins
DIFFICULTY: ®®@ @O

drive in li‘ij of davk

STAY SAFE! Always
use with an adult.

. /. 7
#8e
woo 9(1“ '\'A‘Je

extras af littleBits.cc/base

power wire light wire cardboard fo get
sensor — pev’red civcles )
,J cut aslotin
I:EILO_gI 1 E_Q;gl - dary i
: A \rfue QN h to
e @-@ e carell Aol
“ hoose whethey to

See this tutorial with video e Make the base out of cardboard

PR T

frace a cup on

|

use e
motorMate

wWhat ofhey objeds
can b o whed?
T a CO!

=

Ouys is 4in X bin, what

ctout, coloy, and mark the center
\q‘}Ox od o pen narker cav&board size will youys el
cutier SKewe! Ox
o Put modules en cayduoard base o Add wheel fo motorMate
use pen to pore hole in
Yottom ’Wf . UMQ(...M‘;MYN\«"C

e tage will 9o in hare ...
to hold

nodules
n{Ow n

R VI aAv\ whee to
motorMate in Cardboard slof

continued on next page
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«

THREE WHEELER

Poke skawey Hrough two r(,N\min'lwa o Atrach Lack wheels
wheels and lue them in place, fhese
Wil be e back Two wheels ot a Yectargle of faper

wnd kol inbalf

... then place over
axle and tape down

His is an axle

abter you'Ve made The axle cut the = == (rot o0 ki
points off the ends of Hhe skewers shoold Sﬁ;?

0 Dfol yoursdlf and
cut the ‘ﬁfjuu oot

QIVE THROUGH THE NIGHT!

T the lid)h’c Sensof
in both Modes. Which
i5 YouY favoritel

ht, axle
Spin)

1PV aY M1k PO 2N phals
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PREMIUM KiT Cool down and camp out.

COOLING CAMPFIRE

o Stavt with Yhis civcuit
pressure

Feel Which end air is coming out from, and attach hssue
paper to that side using tape!

Dot have mm.{z TM

power sensor .
£550es oy feathers

O
1

fuvn

me 'J

o\ NEED cut coloyed
] S HS50e ‘)a\oe\h‘
: 30 min = iy .
TIME: 30 mins look like Hlames

DIFFICULTY: ®®000

SCisSoyYs

""\5$UQ
PGPQV

’r'\‘ie
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PREMIUM KIT Create a simple machine to hypnofize your friends!

HYPNOTIZING WHEEL

o Start with Yhis civcuit e Droaw & h%pno circle on Atrach ‘Jaxr wheel to gan with
sound paper and then cot it out tape (on e kan piece that spins) {YPNOTIZ2€ ‘
power h.igger Youk (’QXE“OS‘ Jou are oethng
. \ very sleepy...
L
/ < k
5 Spea vhre \
(rvv' uSe scrawdyiver to
A adjust Sensitiviy
QUNEED what ofhey
TIME: 15 mins £ paterns do
DIFFICULTY: #0000 Jou find
mwesmerizing?

mavker scissoys 1”\‘)6 poper

/
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PREMIUM KIT, DELUXE KIT How can you use a servo o imitate a human wave?

AUTO GREETER

Trace kand on papeyr

ay\A wf H- ou-} »\

o

Servo in swiwﬂ Mode
doin't forejet fo
connect youl Latten
to the fower Module

o\ NEED

Q
TIME: 15 mins )
DIFFICULTY: #0000

h\ve CcohstruChon
?aper

narker scissovs

Tape pager o Use scremdrivey to

Fand ’fo Sewo adyust plse i ou
want 10 wave faster
of slowey

=

what else can
Jou animate with
Hae servol
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PREMIUM KIT, DELUXE KIT How can you use a servo to pick things up? 9 e

TRUCK CRANE

o Start with ¥his circuit Rubber band #he
werdt\o to
power slide dimmer other ehd

10 make a

? SErvo  inswing Mode
o
ot
NEED
o Sy Rubber band be What ofhar
TIME: 30 mins stick fo Yhe sevvo V\?.(He(la\s can
DIFFICULTY: ®®000O P‘d' %\isz u(ﬂ,
Yubber  paper  Cratt Ty tape or a
Yands clip shck fork!

Bend the Y\a\oe\(chp

PICK THINGS uf!

uSe Slide dipamer to
control the crane arm
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PREMIUM KIT Make someone smile with this silly project.

FUNNY FACE

o Start with Yhis civcuit

Oraw & face on the plate and cut
out hales for eyes wnd mouth

o

-
‘;resMﬂ’- sehSov

long LED b
ressure vibration
power psensor WIre motor
- D
L] - \
! long LED N
- SHick te Modules -’M(ou‘jh
» 'v holes and pu'f the foam
QMNEED vibeSnap balls on the lone LEDS
TIME: 30 mins N Don't have Foan Lalls?
DIFFICULTY: ®@000 Yol €ars and Ty cotfon balls!
narker SCsSOYS  dape  comstruchon  foam paper Torneyue on paper and
§ )
paper Yalls Vlme Hhen cot e out
Tape ear 4o pressuye This iS what ¥

StnSor oh the back of Yack looks like

the \o\o\’fc \

T

PRESS eAR

See this tutorial with video extras
ot littleBits.cc/premium

uSe Vi‘o@Snav ‘o )
atach He fongue
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PREMIUM KIT How can you design a system to prevent someone from going through your things?

DRAWER ALARM

o Start with Yhis civcuit Tnsert he vibyation Tape the Circuit o the
roller . vibration notoy info the ')'mq\e Lell inside of Your dvaser
power switch wire motor
o nmake SUYe the voller
:t is above drawer
e
don’t forgeh 4o in open nwode
comnect Your battony

and {0 me on

W NEED

: S
TIME: 30 mins &
DIFFICULTY: ®®00O

Tape drawer ihale
f j\a {

wWhat olkey mateyial
would make g loud noise?

WHAT 4 APPENS
wHEN You 0¥en
YOUR pRAWNERT

PROTECT YOUR THINGS!
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pRemium kT Talk o the hand! long e Eind & ok and ot it in halk Poke holes for
BOX MONSTER LED 0 long LEDs
. . (e4es)
o Start with Yhis circuit »
A\
ower wire roller wire vibration ) -
P switch motor (
D E&‘EI E&‘EI m cut Three sides Lot
NOT the fouyth
]
always comnect qour S frq both modes besr::ffg\! Mage hole
ottery fo the ower STAY SAFE! Alvays SiLration for\;eh g
nodule use with an adult. motor ‘i ‘f
QMR bendinkalt X S/ e N\Z_:‘ VD“
TIME: 60 mins £ long to make a Qo (o
DIFFICULTY: ®®@@00 LED pUppet shape pller @) ::, i-}:\ 12
Yox h‘Je foam Yox  congtruchon
cutter Yalls paper
o Tape Modules in V(mcc inSide the Lox o Decorate! cut ovt o clazy fex CLose
fonque shape... Slide oh yout foam Lalls. ofEN AND (LOS
(™ S THE HOX PUPPET
AND WATCH (15

ToNGUE SHAke!

—

E&B .wddldnit
to the Vi‘?eSv\aV
Can you think of
any¥hing dse hat =
would make rjooA
9lowy ayes? Try ping
pone) balls,

use markeys, pain, glitser, coloved Yaper
and anything else you Can tink ot to Make
Jour Monster uni1udu1 Jours!

e

T e
\._—1\\\3\\\”4!? >

het

Got some cool colors or decorating
techniques? We want to see your Box Monster!
Upload it here littleBits.cc/upload

HUNDREDS OF INSPIRATIONAL PROJECTS AT littleBits.cc/projects
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PREMIUM KIT  How can you make a robot from a toothbrush?
BRISTLE BOT
o Start with Yhis circuit

power vibration

motor

wire

) " H—H+"l

slide dimmer

uSe §CiSSoYS
of wire cutteys
Ye carefoll

Have an adult cof the
hetd off o Toothbrush

—

Atrach e vVibYahon motor 4o
e vack side of e Lyistles

Now, attach the Lyistles to
e actual vibration Module

USe a Yubber band

Oraw and cof out %Ou(

uSe T ape .
always comnect your battery move it BristleBot olesldjh
to the ower module STAY SAFE! Always
use with an adult. eve
W\ NEED i o
: 5 4 vse SCid5el> of eristleBotis
TIME: 60 mins S o bt el difterest
DIFFICULTY: ®®@@00
Yoy narker tape e SCissors  Yubber  fuazy  cardboard  tooth- Pi\"e
cubter Yands Yalls brush  cleaners
o Wrap e cardvoard base o Glue e Lodd 4o e Lase Make a control Lot
i |
o!rr:uni ?\Q ;,nSQHQS and glve Control Your
orape in flac ' Cuk out Yhis shape Bristle Bot Buddy’s
to fold into o U227y pANCE
neake JOur rolgot vectanqulay tube pu2io
kappy, sad, crazy, s'\lh{ of
A Jhatever yoo wand! /
put The slide A
mm‘ s\m_f_ the dinmer and
Yrist c;r shck out Yatterq inside
e Lottom hare \
N
ecorate hine wi
4 .‘c Yc(llf hine w\;h don't F’Yrﬁew‘
pecieaners an to ot Hhe slot
USe @ Yubbel band to fuzzq Yalis.... for the slide
connect youl Latten o dimmer

Your slide dimmer

21

HUNDREDS OF INSPIRATIONAL PROJECTS AT littleBits.cc/projects



PREMIUM KT Create bubbles with the sound of your voice. Cot o hole in The o Tape in place
BUBBLE FLUTE botom of Hee cop
N S e SUYE no o cScaves
o Start with Yhis civcuit f ﬁ Hhrough the seal
power 'sgund fan arsore (\/»(‘. )
rigger fan <A >
N —
5 W Ylows /
=1leo
B | ] into
. C\IF
always comnect qour
Yattery fo the power
nodule STAY SAFE! Always
&\NEED s use with an adult.
TIME: 60 mins £
DIFFICULTY: ®®@@OO \\/
box  ducttape  Yubber Lubble P\mac \
cutter Yands  solution cup
Tape to {he end Connect Modules fo other end Dip the Yim of the cup in
of a ruler of the ruley with vWYber bands a Lowl of bubble solution
Blow info sound
fvi qer and Watch e
\90\9‘0(63 comnl ouf
PRO TP: dom's
kave bubble
° Use The screwdriver to sOlufion? mit
aA)uS’f e sepsitivity dishsoap with
of The Sound trigger 4o water
} Jour (iki\ng
What othey sounds make the
bubbles Llow? Tiy clapping,
sih@mg of s’row)iwa,
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PREMIUM KIT How can you use modules to create your own interactive friend?

PLAYFUL PET . e Eind & bok to be Put hof glue on

e dog's LOody e top ok 4 cups
o Start with {his circuit long LED Cut piece of cardboard @
power ProTS wire  vibrate wie  pule el S

{ o O ez

: N\
. < \ 7 )
long LED | servo
L Aad's one serious swing mode ( 1
STAY SAFE! Always iveoit You oo | Place Hham ondey
use with an adult. chlh{ Y9 e we' e vot as {“J(.?)ﬂ
(NEE Jk x‘f alecomfe ’

Ng x
TIME: 2.5 hrs -\& it lafert 7
DIFFICULTY: e®®@0O HO’f oot she what else
SCissOYs \go;c

(ms‘hc caydboard  Yox consrruchon Yell f-oam smnrj “F"J on the side would }Mh
of the box @Ood Lert
cutier cup paper Yalls

hot Q‘ve 9lue 1"\‘Je

Tnsert modules o Decorate youy dog! o Tie string with el avwund neck
into Hhe 0{03 S Back of the haad 1 ? " pet AND S€C
bod 9 l 7TS TRIL WAG!
shayp!
Cut hole for Ye careful
Pressuve sersor S::‘:aav’s\d.\;‘:e whan Cutting!
! A) : ) The s’rmﬂ will keep
fad, anct 5pots e Lell in place
" Cuthole tor {
e powey swith o Add Foane Lalls and Lell Add svo‘r of papey ove pressuve
/“‘"‘j L€Ds stnsor and add 4ail
Glue ears
Poke holes .
€05 into ball
The servo for the afes and . o P (€03 info balls ~ Tape il
is the foill Siyation e fongue ) Gloe nose oh 5ervo
notor @ This is where Lto\l\l\ ’\
The behind Front of Hre head ;

“— Put ViYration pegour deg! oy /;
notoy info ey
e vell

23
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DELUXE KT How can you use the inverter fo activate two different and opposite motions?
DANCING SIGNS

o Start with Yhis circuit

pulse DC motor inverter

servo

in swiwﬂ Mode

lus ¥
motorMate

$\\“EED
TIME: 30 mins N
DIFFICULTY: ®®00O0
navker sCissoys ’r'\\ae CohstruChon

Pa\oer

9 Make 2 Sichns ouvt ot yoper

o Abach Hhe Signs 4o e modules

Tnsert into
motorMate Tape

onto seyvo

S'HAKE
\T G

ek creativel T 8]
difkerent shapes
of characteys.

25
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DELUXE KIT How can you brighten up your bike for night rides? 9 Rubber and Vation| e Tie The baten] and circuit 4o Your

GI-OW' NG HAN DI.E BARS cable awund{&ebaﬂu% Gont handlebar post with tring
o Stark with Yhis circuit

light wire

Wrap e ('\q\r\* wire
around Your handle-
Yays and RIDE ON!

wheye else can
Jou wrayp the
l'lr?h‘f Wirel

power

connett youl Lattery
to the fower Module

STAY SKFE! use
addifional lights
ot nigght

TIME: 30 mins
DIFFICULTY: @000

Yubber
Yands

string Yike
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DELUXEKIT Create an electronic alternative fo the dlassic birthday candle.

BIRTHDAY CANDLE

o Start with Yhis circuit

: sound : RGB
power wire trigger latch inverter LED

always connect your adjost \‘ »/dmmje
sensifivity colors

Yodtery and 4urn meon

hpe SCSSOYS  Crokd HS5ue

TIME: 30 mins
DIFFICULTY: ®@000

Yubber
Yands stick  paper

Use rihber bands To connect
a craft stick 4o #he vack

J of H modules
e Cut out fissue qu
in the Skage of a flame

Tape te flane 4o
\‘ g front of the RO LED

How old ave L.[cdz
Create a cuStom
candle shape.

Ploce e craft
stick in o Cae . ..

Blow on the Hlame
10 furn it ohr and off!

e — )

27
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STOMPING SHOES
o Start with Yhis civcuit

sound

C latch  light
trigger

power

! adjust Sensitiviy
N
o
il

QN
TIME: 60 mins L
DIFFICULTY: ®@®000O
Yubber  fage
Yands

DELUXE KIT Going to o dance party? Create a fun accessory!

—& *He il -7}

Rubber band He circuit
to Jour lowJey \(7.0)

wire
wWhat
cn

Hhan weave e li
Wire Thiouah

shoes

Jov Bttach the
li?hf Wire to?

ht
‘HI\QULD‘QS)
use Tape when needed

obhey c\o%\nq

28
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DELUXE KIT Throwing a surprise party? Use the fimeout! Decorate and Bond light wire into

S URPRI S E PARTY fork wire DC motor vt ot o sign e shape of e messade
o Start with ¥his circuit
power button timeout
= uzzer
. ~~0 BE
|
( dyust
always comnect your battery e
to the fower Module hive

\\ NEED wire

: $
TIME: 60 mins &
DIFFICULTY: ®®00O0

narker  sCisSoys ‘\’A‘Je congiruChon
Va\oef

> SO
BFIHD py |

C—f—’/ \!
\~ uSe T ape to
\nee\o The shape

s the N Pk Sign in
motorMate the mo'{ orMate J
N\ /

7
Create a cuStom mﬂssa(ﬁe. TV\1
writing o friend’s name with
the \kg\r\f A
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DELUXEKIT How can you use modules to imitate a flame?

FLICKERING LANTERN

o Start with Yhis circuit

Make the t

RGB LED

pulse

of the lantern

adiost speed J Trace big side
C‘WHS C;Mh‘d o of Hlicker 0"*)\!5‘r Color of cp on cardvoard
Hery To the power o
m“oAu(YZ “r STAY SAFE! Always - fimes
use with an adult.
Q‘\‘\‘\\EED 7/
TIME: 60 mins )
DIFFICULTY: ®®@@0OO
Yox gue  cardboard plastic  warker  pipe
cutier cup cleaners

Han ot ham out

e Glue dircles on top of cup

Ye carefoll

o Make botfom of lantern

Trace cvp
o\‘jm'm

O
)

. Draw \vio)?er circle
areund and cut if out!
Dont cut the inner circle.

Make 3-4 of these
‘aia) civcles!

Cut hole fo vead
Hhe power switde

—

-
\

o Glue oy ape cuyp o base

Put modules

put ’w\a of lantern on
in lantern

caydboard Yase

_—=r—r~r%
SIS AR

Eirst) glue together
Yig Cifcles

\'ape modules
in place
D0 you want & blue strobe
of ved Ylinking \iu)\'\’r? Use the
screwdrivey to e%fcr'\mm

o Decorate!

Creafe youy
owWn L\D\V\O{l(’,

N\ake an “X™ out of
Vi\(Je ceaney. You could
0($o i’f\{ using YiYYon of

S’ﬂ"\nq or payer S‘(Y'l\os\,
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DELUXEKIT How can you use modules to create an alarm without sound?

CAT NAP

o Start with Yhis circuit

button  timeout

off-on o/ Nt aA)uS*

wode Hne

STAY SAFE! Always
use with an adult.

Yubber

sc\ssovS ’rl\‘Je
Yands

cumr

Yox

(R e0e080000

feathers

e Find box

o Place these modules on the front of the Lox

RN
OML© M cut hole foy
Cut a hole ‘J‘a Q E the servo fhen
L Leave oM inolace
"}wv‘\e ‘:q‘ Hgre! Poke holes Pore hole fage inplac
the ox fo feed wiyes for power sutitch
%\Yvu(jln N
7RO TIP: you
can disconnect
e wire INre

okt string

ush pin
sticks prone

o Place e other modules
inside e back of #he box

Rubber band e servo
fo the cyafs shick

uSe
‘Jushpiv\
fare to
atfach fo
e wall

of 4ry
. V("“{ g with
Put “Alavm Featheys” Jour catt
oh the seyvo

what ofkey wfwm\
con wake You UFZ
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DELUXEKIT Invent a magical accessory for nighttime bike riding.

UNIHORN HELMET

o Start with Yhis circuit

power wire pulse light wire
5) 1=l |-
[ _D — i :E]=
! adjust
Qar s‘)eed
= STAY SAFE! Always

use with an adult.

Q‘\‘\‘\\EED VA
TIME: 2.5 hrs )
DIFFICULTY: e®®@0O

Measure and Cut & piece of cardvonrd

to fit o‘dh% e 4op of Jour helneet

‘;oy,e Two
holes here

898

sharp!
Ye carefoll

e Make The inney horn structore

Cut cavdpoard Trianejles
ot will interlock

\ZX
g

~

Slide them
fo.je’dner
Trner Hovn Structure

what shape and si2¢
will your horn bel

Roll Y inner horn
structure in coloved

PGPQY

Secore with ’rn\ae

Yox h‘)e bike cardboard colored  fssue pipe
cutter halmet poper  paper cleaners
AN
N4 //
o Feed “(7"\+ wire vp %\Yauo)\'\ 0 Tape e base of Ha horn - N\ O

Hhe Lase of #he horn and and e vest of e modules 4 <>
out Thiough 1 top Yo the cavdi,onrd Tie the back of 0

/ \ e cardhonrd ‘

[ alO;,.m with Iy ‘

pipe leaner ‘

Use the excess light wive
o secure the cardvonrd +
e helmek ot Hhg font

Wrap e "\tﬂk’f Wire down and Gieund
e horn, leave some extya at Hhd end

: 10

Tie down the cardboard
Yase with the lio)m‘ wWire

Add hair! Fold and cut
H550e papeY. Give it a

HokF and tape i fo the

"' OF N
c?rdboard.

How many|
hoyns does it
y ]
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peLuxe ki Build an intelligent vehicle with multiple functions.

use with an adult.
\\'“EED

f 0 lot down \
o Start with Yhis circuit Z: :e( m:’is JEE— 4 inches
sound RGB . . . wide enoudjh for a .
power trigger LED latch wire DC ofor wire inverter pulse buzzer fim of Foawcore
° m ~ 0 slide in .
s ® e 1= 7 inches — " His S vack,
‘ leave Space heve
: =es @ B = .
T J Mate axle holder with foamcore
adjust with J I “?)““;P@f‘ and glue 4o e back of e base
screwdrivey fo lus W of the hon N
be \ess sensifive STAY SAFE! Always moforMate Hhat's one seriovs

N

R / / /
TIME: 2 hrs £
DIFFICULTY: e®®@0O
boxr  hotglue wood grill tage mwarker  Yuler hole- ‘)(ms’ric foamcore coloved
cutter skawers puncher  cup paper

e Cut FoannCore Lase vsi

ciyeuit x{ou\ve djof there! R E

glueon

punched holes ehd

L ]

crott
shicks

Try difkerent
sized circles for
Jour wNQ\s

o Make the back axle

pote skaey hrough
cirele and Pt a dab
of q(uc, ..

>

... ¥en Bread %rwgk axle
holder and Hhin add He otndr wheel

o Make and mount fhe Front wheel

| Yuazer
m:?:;:\ih;i\ under here
\ — cratt shick e
Hrough te
cinter
—
Cut ofb end of craft stick, than Tage down

atrach whael 4o motorMate

cutout

hVe modules
down on base

|

Decovate
and RI0€ oN!

Make a loud noise
1o vide om, Make
another loud woise To
shw(: and honk

s
g
!

N
N
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DELUXEKIT Give life to a cardboard box.
ROBOT
o Start with Yhis circuit

sound
trigger

pulse
power

wire

ao\ ost
laf

S(Mﬁl‘h\li*ﬂ
s

STAY SAFE! Always
use w1th an adult

Q‘\'“ ED
TIME: 2 hrs °
DIFFICULTY:
‘aox hot glue w00 grill

cutter

skewers

"”"Ae hmeout

use Scremdrivey 10 Set how

on-otf \0‘1\.7 qour rabot ralls

wire

HE‘-Q*EI-EQ—EI
C@JI*IE*Q—QH -EQ—EI-

buzzer

SWI'\
servo mer

yuler

gﬁé oo

Yox cardboard poper

p\ms’nc

RGB LED

Cfm!

set yobot's sted

slide dimmer

wire

lus tha
motorMate

See this tutorial with video

extras af littleBits.cc/deluxe

Cut a Hap in the
Yack of a Yox. we vsed a

H550e Yo,
what do Yyov
fave gt kowT

Use a stall cop Yo 4race 3 civeles on card-
Yoard. Mavk te centey apd cot hap out

sharp!
ve carefoll
(1) 2.5 inch
dinmetey
These ave Your
“1ebot's whaels!
(215 inch

T ofher sizes!
dinmetey N ° !

Cut slots for cardvoard

Poke holes in center
wiheels in base of the Lox

A litte londjer
than |5 inches

/

wheels. SHick the skewer thiouah
wheels and cof 4o Size.

axle Ye carefoll

o'P Sw\auef

the centey of He 25 inch

sharp! cardboard wheel

Hot 9(\;6 heve

AN

We veCoMmend
His Size) Yut You
can 4ry ofhays!

A little londjer

shalk
Cut The crokt Tape Modules You (an Yend a \mece
stick down and it down kere! of cardvoard 4o mafe
into Motormate g shelf!
continued on next page
34

hot 'jlue
axle ave
han 25 inches

o hold in place

e Stick a cratt stick ’A\Ycuﬂh

-:-ﬁ!

Place nmotor ofith motor-
Mate andl wheel in ¥he Center
slot of the box base

[

|

Place o ca¥dboard
shalk iv\S'\dc LoXt.
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THREE WHEELER

Connect Modules
and Yape down
inside on shalf

sound frimger
With screwdyiver

cut hole ko servo

Q and sfick throudgh box,

hVe in F\O\Ce

slide dlimmer
aol)usts spcw of
oot whael

X se fimeout 1o
on-otf mode

\. set fime to
whatever you like

Use a sMalley box 4o
moke The koot kead

Tape oY glue
— k}ad 1o e top
cut out small of the box
holes for the eyes
what will our Yobot's MAKE nOTSE TO
ayes {ook (ike? Make 2 armes and GETHINM ROLLING!

feed buzzerand ROB 1‘)\‘)e 10 Seo and olkey
LED thiough fop of large side of the box

Keep making noise fo
o2t him Yo wave +o Jou!

Yoy, than stick inside
sWall Yox and tape down

)
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littleBits

SPACE KIT

Wave Generator

Energy Meter

Make a Spectrum
Measuring the Atmosphere
Data Communication
Satellite Dish

Star Chart

Satellite Orbit

Grappler

Mars Rover
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SPACEKIT An introduction to speakers and mechanical waves.

WAVE GENERATOR

uSe avdio cable to
?luq in mp3 \olrwler heye
- speaker

O

W NEED
TIME: 15 mins N >
DIFFICULTY: / / @ q’
pon Spoen ’r'\ve el o3
p(m{er

37

aJdio
cable

Play song on mp3 player and gently
touch speaker cone.

can you feel
e vibrations?

e Atiach spoon to speaker with tape.

detnch S?em\‘eY

/_\ and \ay ‘Fv\cih@ up
/7 ]

Ye carefol and vse
Yemovable fape

Pour milk info spoon, then

Describe how different music causes
play some songs. (P different reactions in the liquid.
iy a fast song
and slow Son9...

;g\(é\*, what happens
Be sure to kuep your
modoles dry!

Turn up your volume and check
out the cool wave patterns!

Having frovple?

Ty ditkerent son9s uril
You 5€¢ S0l Waves.
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SPACEKIT Discover sources of light energy around you.

ENERGY METER
o Start with this circuit.

light sensor number

power

X e
fuyn e m:) ) \“'J L on value mode
on ight g diost sensitivity

node with screwdyiver

A\ MNEED
) N
TIME: 15 mins N

DIFFICULTY:

?Ch

For expanded activity, go fo
littleBits.cc/energymeter

if you are having frouble seeing
e nombers hance, adijust
sensifivity ufth screwdyiver

Walk around and find different
sources of energy. Record
your findings in fable.

oy example: Hold Your

Civeoit 4o the sun, Move the sensor doser
light Yyulo, or or farther from the
inthe 0‘{( k. energy source. Record

your observations in table.

Can you see any energy
coming from a TV remote
control? What happens if
you point it at the energy
meter and press a bution?
(nt: most remotes
kave IR LEDS)

You may want 4o Start Your own scientific
wotebook if Yov find You need mo¥e room

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 Stdckli,
based on data from NASA and NOAA

38
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spacekiT Explore light waves you can see.
As white light bends, each color in the
MAKE A SPECTRUM N\M(EAS?ECTRUN spectrum bends at a slightly different
Make this circui Find a dark pluceandsenhe How many coloys Can you find? angle because their wavelengths are
ake fhis circuit. different sizes. Shorter wavelengths will

reflective side of the (D opposite

. . . 5 bend more and longer
power wire bright LED a white wall or piece of paper. el ALl e

4 less.
q ! e Place a bright LED in between the
(D and the wall (or paper). Why does a CD behave

like a prism? They both
act as “diffraction
A SPECTRUM is a range grating.” The grooves
of electromagnetic on a CD diffract light

USSR GEIL G into several beams
their wavelength. You

can always remember like you saw in this
the order by thinking experiment!

of “ROY G BIV.” From

longest to shortest —

Red, Orange, Yellow,

Green, Blue, Indigo,

Violet.

Turn Me on '}

TIME: 15 mins
DIFFICULTY: @)

w
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seacE KIT Learn how satellites detect particles in the atmosphere.

MEASURING THE ATMOSPHERE

e Place glass of water over the space between two hooks.

_ < cover 0)\063
o Make these two circuits. Al with water ‘\_/ °{ "’;‘*" with
. 4 vF\S (@ \NYG?
power  wire light wire number
sensor
=@ TH+o e 321l

turn

With screwdyiver

Q‘\‘\‘\\EED 2
TIME: 30 mins N
DIFFICULTY:
pen Yook qlmss and
water

i
e oh.{ b[li%h' oh hg‘r\f wmode adjust Sensitivity valoe nwode

You can also 4vy

wiith ofher liguids space for the circuit ~
il dﬁnkiwa loasTic
straw ™ Wrap

Orient your circuits above and helow the glass.
Measure the amount of energy passing through the
hottom of the glass. Record your data.

With brigit LED —,
shine light from fop. 7

The numbeys
Jou abserve
arethe “data™
Jou are

floce light sensor under The " optherivg
Cup and read the number

Measure the amount of energy coming through
the side of the glass. Record your data in table.

shine light from Top

P‘D\EQ li.jhf
SUnSof Oh
e side
facing in

\»Jh{ not tvy Some obher
liquids s well? Orange
Jvice? Soda?

What do you think will happen to the number if
you add a drop of milk o the water? Record your
hypothesis. Now conduct an experiment to find out
if you were right.
SCientists use what they know to wake o 9uess about
what imay happen. This is Called o “hypotingsis™

Hypothesis:

Data Table
Bottom Side

Water

Add 1 drop of milk and stir. The milk 1 @ler miis

represents parficles in the atmosphere.

2 drops milk

3 drops milk

4 drops milk

Was your hypothesis correct?

Continue adding milk and record your observations.
Repeat steps 3 and 4 and record your data.

stnsor on satellife g sun
~_ (\l\ﬂk‘ Sehsor) (bﬂgy\*
=~ LEn)

~ Sog

S sCattered
atmoSf hare

li.vm

|

(milk or Water) e~ ;
ound-Yased sensor |

l |

o

ight sehsor)

40
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SPACEKIT Learn how to wirelessly transmit music using a digital signal.

DATA COMMUNICATION

o Make these two circuis.
IR LED

bright civcit
- I.E%

ol

light w.ode (Sway in step 4)

fuvn
e on

transmittey

Plug audio cable info microphone
module and an mp3 player and
play your favorite song.

e Place hoth circuits on a flat surface, like below.

hold at least 2™
away fron light

SnSol \
N
I

nake sure the TR LED
is af @ 90 degvee ancjle
Yo the light Sensor and

Now swap out the IR LED for the bright LED and
see what happens. .

hold about use scremdrivey
%" above light S\ Yo adyust senger
sthSor ‘ to minimum
\_/, / < sensifivity
$ / try blocking the
ht stnsoY with

li
Put different materials between the light source Row Kand of o
and sensor. What happens?

piece of payer!

sensor nake SU¥e e
| ép speaker  fhevelmeis ¢ adjust sensor 4o
I all the um1 V‘Jl. . it
L ligiht mode ™ veceiver relnifhone Sensifivity
\_“EED H .‘,
Q‘\. Clyeol
TIME: 30 mins N .\ e,
DIFFICULTY: Q/
NASA uses electromagnetic
vv.v% a\JAiO waves 1.:0 commurlxicl:ate with
P{M%Qr Cﬂ\g\Q satellites orbiting Earth.
HUNDREDS OF INSPIRATIONAL PROJECTS AT littleBits.cc/projects
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sPaCE KT Learn the science behind satellites and make your own parabolic reflector.

SATELLITE DISH
o Make these two circuits.

cover it with foil.

Find o paper or plastic bowl and

To optimize the amount of light that s reflected
into your sensor, you'll need to calculate where the

hot glue
focus point is.

foil 1o bowl

Yeceivey/focus

o (reate o mounting sfick.

glue crafs
stick to Lack
of the Lowl

o Use craft stick to make a sensor arm.

e Jimensions
Wil Ae‘m\A oh
e shape of
Jour bowl

\
o glue like this

Once you have found the ideal focus
point, glue craft stick to bowl.

try +o al'\qv\

g of shick

in middle of
Yol

power wire sensor wire number like qour sehsor
 Emetl 1 5 FESSSt Y]
el '{ bright \ liht neode L fr frg o find o shallow
both .
meen) PrED y - ool it il work best i ol cort
g ‘ il ke your bow
STAY SAFE! Always
use with an adult.
°Q‘\‘\'\\EEI) / 7
TIME: 60 mins m 6 E
5 Oz ___ @ To lear how fo calculate
el % \\72 the focus distance, go here:
hot 9lu€ Yoy '\'Ave SCisSoYs aper ?lms’f ic crott foam foil Yubber- littleBits.cc/satellitedish
cutrer owl cvp stick ball Yand
Rubberband light sensor to tip of arm. o Stick satellite dish into cup through the slit. Use tape and place number module
It should face info bowl. on front of cwp.
cut Foane

Yall in halk «

adjost Sensifivity of e light
stnsor With scramdriver

Decorate by
adding foan all
at tip of shick
on other side of
h‘jm StnsoY.

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

Ty difkeyent
SMPeS like &
nixing Yol oy
potlidd and see if
You can inprove
Jour design!

42
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SATELLITE DISH

Qevsserssertsentsentsstsestonstorscorscorscorssnase

Unique curved surfaces, such Deep Space Network Station in

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

the bright

LED and

measures it

in the number

module.

s Focus is co“td’ihq data yust
like qour light sehsor,
and 4his i5 (U liks the Lol in

Your model —

Goldstone View

Madyid \iew

Canberra \iew

The DSN has three ground sta-
tions located approximately
120 degrees apart on Earth
(120 + 120 + 120 = 360). T
is to ensure that as the

Earth rotates, at least one
station is able to capture
and transmit signals to any
deep space mission without
any gaps in coverage.

43

HUNDREDS OF INSPIRATIONAL PROJECTS AT littleBits.cc/projects




SPACEKIT Learn about astronomy and project the night sky in your room.

STAR CHART

/ b adjust Sensitivity
in dark mode uith screwdyiver /

STAY SAFE! Always

use with an adult.
‘\,\\EED /

S 27 eeda

caydboard ?ims’nc

Ox SCisSOYs Pb{\

Jl"\‘)e
cumr

R T

e Cut the bottom off of a plastic cup.

sharp! e
cayefoll

bright LED

\{Ou\“ need
Wis part

For expanded activity, go fo

colored littleBits.cc/starchart

?GPQY

C\J\a

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

Q&

o Tape bright LED on fop of cardboard circle.

- open end

place power &
Yodtery inside

fage bright
LED here
fape fo e widest

oplning ok the cup

=

Roll a piece of paper info a
cone and place cup inside.

Tape light sensor on the
outside of the cone.

'\"\ve ohe ond cup in
place once fou've sek if

Print out a star chart. You can download
one at littleBits.cc/starchart

cut thart o size to
fit on tnd ok come

uSe a {J{M o poke
e holes ok the
constellations

fape it to the
lavqe end of
Jour cone

] CUt a Vechargular strip
‘— and 4ape tnds hazjﬁh\(

which Way will you atimch e star drt 50
that it appears e Same as e night sky?

Create o handle out of cardboard. PROJECT YOUR

STAR CHART

en tape it to
Jour cone

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

continued on next page

a4
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STAR CHART

<«

NASA instruments
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.’

The constellation Ovion.
These innoes show features that cannot 9 setn in

Visible light image: Akira Fujii

visible light but appear bightly ininfrared —

Infrared image: Infrared
Astronomical Satellite

45
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sPACEKIT Learn about how satellites take photos of the Earth.

SATELLITE ORBIT

Make a ring. Trace a large plate and then a small
plate on a piece of cardboard and cut them out.

Shck skewer through the cardboard curve
und the center of the foam hall.

e

o Make a cardboard shelf for the DC motor.

cut slot same Width as Cardoard

o Then glue fo center of cardboard curve.

SM‘(P[' Le measure
X remote . cayetull (" and drace
power wire trigger wire cardboard
eTay i 1/3 Pickness
m ) . N -\MV\ [U“
Cut rivg like Yhis $0 one slot out
s the side is lardjer. wenl uSC
VS e la(ﬂd side doubl e\/
STAY SAFE! Always motorMate é J L cavdboar.i
use with an adult. T diffeyent for stability!
EE 24
‘ é\\“ b/ / / si eS (§’¢x
TIME: 90 min m @%} f\ Ol
. : 74
DIFFICULTY: *@
hot glue Yo Yoo marker  plastic  card- foan ball weight p\m*es tape pipe Yenote
cubter  skewers cup board  (lavge) deaner

m Tape the DC motor fo the cardboard shelf.

hot! be N

cavefull

Place the Attach pipe deaner fo motorMate Decorate your
curdbourd et skewer : and put on the DC motor. .

h should be wide enovejh to it DC motor p mode
(urv.e infhe tilted like the slide in slot and
slot in the cup Carths axis wWrap Greund
and tape in
place.

For expanded activity, go
to littleBits.cc/orbit

wuts and
Yolis, use
what you
Fave at
home

Cover cup with circular piece of
cardboard and tape it down.

@ Add satellite to end of pipe leaner.

what interesting ﬂ\iyﬂs can
You use For your satellitel

e used fape.

46
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SATELLITE ORBIT
continued from previous page

WATCH Your
SxTELLITE
oRe\T
eARTH!

The AURA Satellite

Wih

N

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
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sPac kiT Learn NASA engineering by building this robotic space arm.

GRAPPLER

Cut the bottom off Cut three pieces of siring the same length. Place the other cup over the cup with
of 2 plastic wps. Tape them to the inside of one cup. strings. Feed the sirings up through the
sharpl e ) top of both cups. Tape them to the outside
Start with this circuit. caretdl! The strivgs should e a lfle of the outer cup
remote lo’no)er Phan the diameter of .
power trigger wire

the plashic cup.

Jou'll need . ) nake Sure
is part C

e
ike this.
motorMate L
This is & havd project, STAY SAFE! Always
fry i with m‘wenﬂ use with an adult.
S\'““D / / / 2
TIME: 90 mins L p
o K _ ( \'/ NI 2
DIFFICULTY: % N \ % / = % A\
Yor lue (

grillY “scissors  drawing  Yubber-  fage
cuber  gqun skawers fool Yand

twist e tyo cups o

see What happens
\olmsﬁc crokt yuler  Yewote

cups shick

Image Courtesy NASA

Trace wide end of cup on

Tape cardboard circle fo inner cup and
cardboard and cut out cirdle.

stick the craft stick in the hole.

Place motorMate onto D-shaft of
the motor.

USe a household Yemote 4o control your Yrapypler. This is
Similay 4o Hhe arm that Yrabs onto Moving vehicles in space!

S Ut o day of hot
< vt a{ q\ue haYe o secuve
shal Crok stick

hole

and stick info motorMate.

H'\P e mode
switch o b YC
notoy 10 release

Secure the outer cup to the ruler
using wooden skewers and fape.
nmake Suye \i‘J of the

what are other ways fo
vre«enf Hhe outer cup fron

Spinniegl
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sPACEKIT Learn how NASA scientists are able to explore new worlds!

MARS ROVER

STAY SAFE! Always

This 1S & havd project,
use with an adult.

fry if ufith @ parent!

TIME: 2 hrs

DIFFICULTY:

R~

light sensor number

Image Courtesy NASA/
JPL-Caltech

adjust Sensitividy dither Wode

With screwdyiver
rlus Ha
motorMate

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

e Make the big wheel.

Cotthe tops off
of fwo ?(ms)ric WYS

@@

civeles need o e
e same digneter
as the inside of

e big whael \

slide tham
tooether,
Yinds chiwj

out

—

Make & cut

‘70%\ S O\'S

Cut a hole in the base of  box large

enough fo it your wheel. your wheel.
sharpl ve
careful! ,

/\ Cut @ st
of cardvoard
and make a hole
in ont side

Make an axle holder for the craft sfick on

Q‘\)_\\EED 7 / / ¢
m tage them thes2¢of a
= @ fogether Croff stick at
% ' ? e center ot
hot glue \9‘91 Yox tage  Scissors ?\ms ic  card- clon aper  cardvoard  Yuler o{r‘mkiwj the circles
skewers  cutrter cups Yoard  shcks Tube Yoxes straw
Place cardboard circles on both sides Put the craft stick through the slots and 0 Atiach the wheel. o Make 6 wheels! Place cardboard circle in paper tube
of the wheel and glue in place. add the motorMate to one end of if. notorMate conmeets WO show you ohe wad fo and glue in place.
‘ 10 the D-Shakt ok e\ neafe Them, Lot use what
~ crot stick 0C motor ” N You haveto create youf own!
hot! be J
cayeful! \ —
atach whael start b cottin
v\,.g\q SuYe cyafy . L cut the crakt to VC motor poper Tx/l:es \94
shick ¢oes Hhoug motorMate Sstick So i will

fitin Your box

ke SUYe that

crokt shck end N craft shct

90es %\roua)h - is longy ?'\0"‘7

e axle holdey 50 that it stays
in place whan the
whael sping

place OC wotor directy
across and tape down well

@ Cut six cardboard circles fo fit inside the wheels.

USe a skuwel to
poke hole in centey
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MARS ROVER

@ Make holes for axles. @ Put the wheels on. @ Arrange everything in the box. @ Put a craft sfick vertically through @ Stick a small box on top of the

your cardboard shelf near the front. craft sfick and hot glue in place.

L
poke skewey hrough )
Yok sides and glue = | ‘C:T“::“k
l it
whaels on #a ends : 9 g
l — ndS e, ‘ ! Y0y, like a
' / . vice box
~v = ‘ Craft stick «— J
s \ off shick
caydboard N
is si L o
Hree on this side — | shalk In May 2013, the Mars Exploration \%“\i{
Rover “Opportunity” exceeded 22.22
miles (35.76 km) since its landing
S‘)ecial notel \_/ Ta E(NQY‘{W'I down in January 2004. This breaks the
o . 1’ \ ( | \a h@ . . record for the greatest distance
nly e fivst and last whael axles '\"ﬂk’"‘ﬂ Sui'ei Aot nowi side view driven by a NASA vehicle on a world
Aree on e 90 all e Way ’chrauﬂk, e middle interferes with The axles. . . other than Earth since the Lunar
B‘)‘)osih side Wheels aye 'j\,s.{ f)l"""* in with Shoyk Roving Vehicle was driven 22.21
\ . 3 miles (35.74 km) on the moon, in
axles and don't Spin pRo Tip: You May need +o ARy
Yuild o cardioard shelf for
Jour Modules 4o sit on
0 Tape the llgh' sensor and 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

USe a orbits, a radio signal traveling at the speed of light will
Yemote fo arrive on Mars between just over 3 minutes or as long as
drive areund 20 minutes. Due to these time delays it is impossible to
and %aWY communicate with and control the rover in real time. To send
Adal 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
o access
power switch

Image Courtesy NASA/JPL-Caltech
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littleBits

SYNTH KIT

Tuning

Play a Song

Spooky Sounds

Percussion Party

Metal Music

Synth Band

Synthesizer with the Works

little Bits.cc/projects



SYNTHKIT Learn how to make your song’s pitch perfect.

TU N I N G (2] Pick one t and turn #he “otiave™ dinl dockwise and counterclockuise. Vo Jou © Torn ik \‘2\{\700\“ “octave”™ control O Torn “\aifd\\\ knob on oscillator to chanﬂ(,
© Start with this drcuit heav The difterence Listen To e vange (how “high™ and “low™ the sound goes). to the middle of e range. he Frequincy,
fress rode , synth © Play all e notes on e bottomww @ Play do-ve-ini again, does it sound
power / keyboard oscillator speaker of the W‘OOmM cenSCCuH‘lelq From lef4 nr.‘o)Hm to ‘1001. Ren\em\aev"pi’rch“ s per-

to vight. This is Called a wajor scalein  ceived difkerently for everyone! If #he notes

nsiC. Yoo May recognize it as do-re- didn't Sound quite vight, 4rq sloully adjust-

ni-fa-so-la-fi-do. inq the tune r}lm\ Counterclockwise until it
s0unds “in tune.”

. oChave dial

m+ The batteny

and 4urn the yower on.

adjust volume J

TUNING

e Tuning is the relationship between the pitches in a musical instrument. Instruments oSc_i“a*OY YOU‘K&K
need to be “tuned” and a synthesizer is no different. By tuning instruments, you can ’

create “melodies” that are recognizable. <)

e The tuning dial on the oscillator module will alter the relationship between pitches.
This will be important when using the keyboard and micro sequencer.

©Q Yoo've $u6ceSSFu“2 tuned Your
ADY 1o PLAY!
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syntH KiT Serenade a friend!

PLAY A SONG

© Start with s dveuit.

power

© Then, tune your oscillator (3) hd\]us‘r “pﬁck“ to match
(Set previous projecy). e vange of Your voice!
synth
keyboard oscillator speaker

S vl L I mEQ
: DRoRCCRCRCRCD

turn Me on /

The bass sound in Stevie Wonder’s 1973
song “Living for the City” features the use
of a keyboard, oscillator, and envelope.
Can you replicate that sound?

O V5€ THIS COLOR CoDED
KEYHOKRD AND THE NOTES TO THE
RQIGHT 1o HELP YOou PLKAY k 50NG!

E W By
NN O NN [E

to littleBits.cc/synth o lear

how to play more tunes!

Do Jov recodnize i
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SYNTHKIT Create a supernatural soundirack.

T\l ”“- “’ﬁ'h ™
SPOOKY SOUNDS @ity Ofmie e

g . . v e (¢ ce ™
@ Start with His dveuit. :Zje‘ o moise e delay Module.

O Torn He “Feedback™ © Set “peak” o middle and play
The film score by Louis and Bebe vy (clockesise) on the oith "cu¥oﬂ'.“‘

Barron for “Forbidden Planet” delany Module.

(1958) was one of the first to make

use of entirely electronic music.

O SCARE YOUR FRIENDS!

The “peak” knob has a large effect on
what the “cutoff” knob does. It emphasizes
certain frequencies and creates a “peak” at

these frequencies. If the “peak” is turned
all the way up, the emphasis can be strong
enough to increase the loudness of the sound
and in some cases create an oscillation.

54
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SYNTHKIT Dance to the beat of your own drums.

P E Rc U SS I o N PA RTY Itf)iosleSEis an un-pitched sound. It Ta\[ MRKXNG k...

.. horse djm\\o\aiwj sound - Turn one of the
Start with Wis dvcuit. is often used as a way to create
o - percussion sounds because most knobs all the way down on the sequencer
<S‘Jee Mode

drums are un-pitched instruments. to make the sound effect for a horse
galloping.

.. wwodilock sound - Turn the “peak” knob
up (clockwise), turn the “cutoff” down
(counterclockwise).

.. waoter dyop Sound-Keep the “peak” up.

power

© ot the vandom module
on “hoise™ mode. synth

speaker

3 N

D

fornmeon ! micro sequencer Turn the “cutoff” to a mid-range (higher
split random filter envelope than the woodblock). /\
) I
© Set your Y\\%&hh\ by O Adjust the filker fo © Torn He “attack™ knob all the
adjusting knobs on the abfect the tinbve. ”‘)a‘i down (¢ounferdockaise). Tom L e drunsed!
nwicro Sequencey and adjust e “decay™ knob low, but slightly O WATLon youl Suynth drumset:

tenpo with s?ee(l digl. w«»)her Yran te adack™
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syNH kT Recreate metallic sounds with the envelope.

METAL MUSIC

© Start with Wis dveuit.

People who are
musically inclined
tend to be better
at math! Go figure.

O Torn pitch of e Second oscillaor
uY ontil you veadh & metallic Sound
ike a bell.

synth

oscillator envelope speaker

oscillator

speed Mode
< micro sequencer

)

© Set your \Km[&hvh by © On you envelope, turn “decay™

knob and “atrack™ knob down
(counterclockwise) until Yoy
adieve a "\oih@ing“ sound.

© Torm e “pitch™ of
aA')ushv\g knos on Hhe e fivst oscillgtor up

O oK oN!

micro Sequencey. (clockwise).

56
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SYNTHKIT Learn how fo play a melody with accompaniment.

SYNTH BAND

© Start with s dveuit.

micro sequencer

oscillator

O Adjust the filker until you
Yeqch He sound you like.

filter

@ Tone both oscillators (vefer o page 2t on
how 10 do His). Oscillators can either e Set

to “consenant™ of “dissenant™ infervals. In
congonance, they are in hatMony. In dissenance,
ey will sound inkayomious.

© Create apattern on the
nicro Sequencey that tu like.

Ts will Lecone Your
nusic,

GC\‘-\V\‘O

envelope

O Play 6 Fow notes on the keyboard.
The \ce\{board is like tha “Uead s’mgcr“ and
Wil q‘l?emr lovdey Yhan Your seq‘uwca
Yecause nom% i5 filtering 4he Sound.

© Ses mix level | low

U‘.
and mix level 2 hicjhar. 0 YoU'Re

ReAN 1O
peRroRW!

@ Mdjust the envelope and
delony ~ these will dlml'\(je
JYour ts0ard’s sound.

Use an audio
cable to connect
your speaker to
your computer,
headphones, or
an amplifier!
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SWNTHKIT Create one monster synth with all of these modules!
SYNTHESIZER WITH THE WORKS

© Start with Wis dveuit.

oscillator

keyboard

power

& 0§ @
W o W @

oscillator

© Tone both oscillators (refer +o page 2t
oh huW to do W\(S) Oscillators can €ither
be set fo “Consonant”™ (harmeonious) or
“dissonant™ (inhaVmonious) interVals.

O Mdjust the envelope.

© Adjust the filser.

synth
speaker

filter

(des’f yolume of

eadh oscillator on Y
nix module.

Record your music and share it with us! littleBits.cc/upload

O Add s0me echots [ © RECORD YOUR MUSTC! ]

by ad)usting the
a\dmu{ 'V\oAu\L

HUNDREDS OF INSPIRATIONAL PROJECTS AT littleBits.cc/projects
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SYNTHKIT Transform your box!

Visit littleBits.cc/prosetup
for instructions on how to set up
your modules so you can put on

live performances anywhere
and on the go!

TIME: 60 mins
DIFFICULTY: ®®000

PERFORM LIKE A PRO

04 2
0N
A a-aw,,
¢o, ’
)

Buy mounting Yoards enline at
little@its.cc/mount iy\@‘qomvds

Build a performance staton!

Power ut ouy CiYcuit
and START PLAING!

cool!
Jush like the
KORG M$-20.
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sTHKIT Create your own electronic instrument!

KEYTAR

' s diost “pifch
© Start with Wis civcuit. o

© Draw 6 guirar-like shape and
cut it out of cardioard.

oscillator

power keyboard oscillator

synth

envelope speaker

delay

. N
] E oln N small ehd o keypoard
: W [ W 0 o p wider nd For other modules
||
G adiost “pitch™ 5
split filter create echos
STAY SAFE! Always
use with an adult.
7/

In the early '70s Edgar Winter was one of the
first people to create a makeshift “keytar” by add-
% / ing a shoulder strap fo an electronic keyboard.
Check out th I “Frankenstein.”
foane  sMall cardboard Yot Ea'\m‘— point eck ovihe popuiarsong Trankensien
Yall Yox shick rush

TIME: 60 mins

DIFFICULTY: ®®000O

hot s\u\o\ar nayker ’rr\‘Je
cutter  glue

© Tape or glue smaller box fo O Add e civeuit. O dd o whantny bay! @ Ndd a sHvay.
e Lack of Hhe wider end.
uSe Sh@

@

fuck battery
in behind

O Vecovate! Use paint, glue Craf Stick
narkers, whatever you have!

o foam Lall

==, we vsed elashic.
QW X You could alse
S ‘glmcﬁ f‘°:w~ (g JW‘{ vi‘f‘ow\,
== allontop ot ~ Ig stfing, cloth...
‘“ second oscillotor cus*?rvxhe!
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stk kit Play your Synth Kit like a DJ.

SYNTH SPIN TABLE

© Start with Wis civcuit.

sveed Mode
power < i

oscillator

micro sequencer

TIME: 2 hrs
DIFFICULTY: ®#®@@®0OO0

‘\\\\EED 7/

STAY SAFE! Always

oscillator
use with an adult.

V-V a-va"

synth
mix envelope speaker

\/

dnam e volumes
of equ oscillator

© Lay ceveal box Hat.

O

Disco! The first notable fully synthe-
sized disco hit was “| Feel Love” by
Donna Summer in 1977.

C adjust volume

hot  “Scissors  tage ?lms‘hc or “straws  ceyeal
glue paper cup Yox
mate first durntable mate Second turnfable
© Pot the civcuit on the box. O Miad one straw on each oscillator knob. ™~ @ Get paer plate cut down to size. O Poke a hole in the Lottom © Repeat steps 5-7 and
Use fape to keep em in place. of a cup and slide it on the styaw  add anoter plate on fop
of the secomd oscillator. of the cup.
/

You tan h\oe
S‘f(p\l}J to (<)

al the base for
va\\gi“z'lhﬂ.

conhnued on next page
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SYNTH SPIN TABLE
continued from previous page

@ Decovate!

we vsed colored straws, What
neaderials do you have at homel

@ PeRroRm!
Your spin tableis veouil{ For fhe stagje!
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