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The Crumble Controller

The Crumble is a low-cost, easy-to-use
electronics controller. A few ‘croc’ leads
and a USB cable are all you need to
connect motors, LEDs and sensors and
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program start
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program start
WG 1 X FORWARD 8 100 B

begin experimenting. No programming
experience is required as the FREE -‘
software is a graphical, drag-and-drop
system inspired by MIT Scratch. o
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wait seconds

Stmptj shap the
blocks together to

;

Click here to
FTOSTQM [:he loop until -

‘write’ a program.
next

Crumble over
use

www.redfernelectronics.co.uk/crumble-software

The Crumble can conbrol up to 32
‘Sparkles’ (full colour LEDS).
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motor @B at € %
motor @€ at @D %

Sense i.npu.&s, control motors
and much, much more!
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set sparkle @@ to [ ]
set sparkle @@ to [_|
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The Crumble will
remember the program
when disconnected
from USB. Simply
connect 4.8V to 8.5V
power and your
program will run!

www.redfernelectronics.co.uk/crumble



http://www.redfernelectronics.co.uk/crumble
http://www.redfernelectronics.co.uk/crumble-software
http://www.redfernelectronics.co.uk/crumble-software

What is a Program?

CRedfem

electronics

A program is simply a list of instructions that the Crumble will follow. The Crumble will ‘run’ a
single line (i.e. a block) of a program, one at a time, starting from the top.

This block tells
the Crumble where
the program starts

(30"' always need program start

This block will turi the
motbor 1 oukpuk on

(forwards).

Most blockes only take a

one of these). AT 1 X ForwARD JT

- wait seconds

G 1 X sor )

Motor 1 is turned on for 1 second, however,
withoub the ‘wail’ blocie this program would
appear to do nothing: motor 1 would be turned
off immediately after it is turned on.

very small fraction of a
second to compte!:e‘

This wailk block takes 1
second to compte!:e‘

Finally, this block will
turin off wmotor 1.

program start

The flow of a ‘oop forever

Once the Crumble
reaches the lLast
tskruction within the

program cai also
be controlled using
blocks Like this
loop forever’ blocle.,

(ot L1

wait seconds

Writing Programs for Crumble

Crumble Version 0.13.9
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Sidebar

‘loop forever’ block, the
Crumble will jump back
to the top of the loop
and repeat the
instructions (see the
step-by-step example on
the next page).
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program start

program start
W 1 X FORWARD I 100 B3

wait seconds
motor &9 G113 - metor €9

set sparkle @ to [ | “ EEEOTCS

1.0
set all sparkles to |:| o

w
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wait seconds
Drag blocks from the

sidebar on to the

;

loop until 4

program area.
next

(‘Progmm area

Snap blocks together to
build a program.

Click on a bloclk’s
pamme!:ers to
chanqe ik,

iFX\y seconds

12.0

www.redfernelectronics.co.uk/crumble



http://www.redfernelectronics.co.uk/crumble

=) Be?ogfe mn

A Step-by-Step Example

The following example show how to write a simple program to flash a motor output LED.

program start

program start

program start
loop forever

loop forever

mator @9 motor & TRl
R— next
Drag a start block Drag a motor block Click on STOP so it
to the code area inside the Loop. changes to FORWARD.

and aktach a ‘LooP
forever’ block to it.

program start
loop forever

program start
loop forever
GG 1 N FORWARD 18 100 B

wait seconds
motor 9

wait seconds

Now oadd a wail block

underieath the motor block, Complete the program with another
but skill within the Loop. wotor block and a wail bloclk.

Click here to send the program

Connect to PC using micro USB cable. ko the Crumble and rum ik,

J
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. Programming successful
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Crumble Version 0.13.7 ‘
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The on-board LEDs show
the motor ouEFu!: stakus.

The motor oukpuks can act as high
power oubpuls for many types of
Oubput 1 turns on for 1 device, not just motors.

second every 2 seconds,
The on-board LED will
flash.

www.redfernelectronics.co.uk/crumble
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Crumble

Software Basics

Below are few tips on how to use the Crumble software.

program start

IV_,L M
wait @@ seconds
tli N

Insert a blocle,

program start

wait seconds
A )

Moving a block i a program will split

the program.

program start
i 1 X FORWARD FTE 100 B

wait seconds
LI 2 ¥ FORWARD FTY 100 B

1.0

STOP

1.0

b . Ready

2 gror
wait seconds
motor @9 G113
0

wait @KJ) seconds

motor €3 G113

Crumble Version 0.13.9

Moving a
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block will also move all

blocks that are attached below,
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set €9 (D |

0

AN LO

Crumble Version 0.13.9

program start

motor @9
set sparkle @ to [ ]

set all sparkles to [_|

7
e &
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wait seconds

;

program start

motor @9 at @0 %
1.0
1 STOP

it seconds

.* or 9 &3

Delete blocks bj
dragging them back
to the side bar.

Sersparkie @ to ||

set all sparkles to E‘

loop until 4H

il

ext

r

loop forever !
next

program start

LG 1 X FORWARD JET8 %
wait seconds

motor &9 G103

Dragging o an empty

part of the sidebar or
program will scroll.

b . Ready

Crumble Version 0.13.9

. Ready

.

Crumble Version 0.13.9

program start

I

set €9 €D
motor &9 G
set sparkle @ to [ ]

set all sparkles to [_|

EII

wait @) seconds

;

program start
motor P at %
wait @ seconds
motor P
g,
set all sparkles to |:|
| wait seconds
s2* all sparkles to D

Orphaned blocks wont
be part of the program.

program start

m ]
o
-

motor &9 &
set sparkle @@ to [ ]

set all sparkles to [_|

wait X seconds

;

program start
LN 1 X FoRwWARD JETH 100 ¥

wait seconds
motor P

proaram start

P

set all sp--kles to |:|
P

wair §XP seconds

set all sparkles to | |

Currevmkl.j, only one
program is supported.

Once the Crumble has been
programmed over USB, it will
remember the program and run it
automatically when power is
supplied (see below for battery/
power connection).

www.redfernelectronics.co.uk/crumble
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Using Motors

Click to select mctor 1 or 2,

motor @B

Click to select FORWARD,
REVERSE or STOP.

The motor ou&ruks are
not powered by Use. :
An external power g
source (4.8V to 5.5V) L 1.0
needs to be connected
as shown,
Use a ‘loop forever’

& Redfern

- electronics

When FORWARD or REVERSE is selected, the
speed can also be set (default is full speed).

LGN 1 K FORWARD 185,100

Click to edit sPeed\. Examples:
lo0% Full speed

0% SEoP

2%  Quarter speed

Exqmyte program

when program is run

loop forever

LG 1§ FORWARD BTE 100 B

wait seconds

motor @B

seconds

block ko repe.q&edtj buria

on motor 1 for 1 second,
every 2 seconds,

Tip: PLQCZ the ‘Loolp
forever’ block down and
drag the motor and wait
blocks inside.

» MOTOR &

1 B i 2
® DRIVERS *®

Motor 1

Motor 2

www.redfernelectronics.co.uk/crumble
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Using Sparkles

Sparktes use a speci.aL LED
that actually contains a red,
green and blue emitter (the

An external power
source (4.8V to §.58V)
needs to be connected
as shown, It will power
all devices in the chain,

primary colours).

The Crumble can digitally
control each Sparkle to be a
different colour,

Spomkte o] Spomk'te 1

O ¢« MOTOR & O

SpquLes
cownnect to D on
the Crumble.

1
(™ ® DRIVERS © ™

Chain up to
32 Sparkles,

set sparkle i to [ |

Click here S
k k iders

Click ko enter an address. to CCZ;:SQ: < —— %d[ Reb sl )
The block will only change “ MIE@
the colour of the Sparkle it C— [o]
is addressing. S 0
The first Sparkle in the chain
is ©, the next is 1 eke, _

(';)paclty ; %

|H|||\|’IIHHH

Use this block to change the
colour of every Sparkle
connected to the Crumble.

Note: the colour Picker
window will be a Litkle
different on Windows,

set all sparkles to [JJj Mac and Linux.

program start

loop forever

set sparkle @@ to [ |

wait seconds

set sparkle @@ to ||
wait seconds

This program swikches the
first Sparkle between red and
green repeal:edtj.

www.redfernelectronics.co.uk/crumble
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Using Inputs

ABC and D can all be

used as thuts.

LTesk whebther the E.V\Pu.k is:
HI (iupu& connected to +)
or
Lo (anuk connecked to -
or nothing)

110

~e 5
B c
0,," .0 ="y
o MOTOR & >
A* DRIVERS /™ (
_ _ if the nput is not connected to a
voltage it will read LO. Switches and
buttons can be wired between + and
the E.hpuh: the E.V\Pu.!: will read HI when
the switch is pressed,

Blocks of this shape represent a true
or false value (called a boolean). It
can be used in any block with a
corresponding space.

Exam?Le progrom

program start

i:hn'p forever

i is ‘m

motor EP at %
wait @) seconds

motor €

In this example, motor 1 runs
forward for § seconds every time
the button is pressed (C goes HI).

next

www.redfernelectronics.co.uk/crumble
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Analogue Inputs -
The Crumble controller can measure voltages between 0V and the voltage of the power
supply (i.e. 4.5V when connected to 3xAA batteries). The voltage is converted to a number

between 0 and 255. The crumble can also be connected directly to analogue sensors like LDRs
and thermistors, without any additional components.

section of the sidebar.

/- The analogue input block can be found under the Input/Output

P = "y

( Control ) ( Variables ) ( Operators ) AB C and D can all be

used as analogue inputs,

motor @B

(")
3]
-

This blocke will have a value bebween 6 and
88 depehdi.hg on the voltage measured on A,

analogue
B The current value can be monitored over USB

servo 3 P degrees using a variable (see the next section).
- o

LDRs can be
connected between +
and an nput (AR C
or D) to give reading.

1 2
/™ *® DRIVERS = /™ H
J

A
b .
) A y
B c
+ +
5"“. MOTOR o )

S Technical note: there are
100k Puttdo«.w\ resistors
onboard the Crumble.
Hence, the LDR forms a

potential divider,

Exam!ol,e program

program start
do forever In Ehis exo\mpte, the LDR is

if <( analogue @ ) < E0HLD > then

connected as above (with the
addition of a Sparkle) to form a
set sparkle (@ to [} simple night Light.

turn sparkle i off When it’s dark the analogue value
of C decreases below 100 and the

www.redfernelectronics.co.uk/crumble
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Variables and Maths
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A variable can be used to store a value. There are currently 7 variables available under the

‘Variables' section of the sidebar.

K{ Basic )1 ( Input/Output :1 ( Sparkles :1\

( Control ) (Operators )
ot @ = ©

This block would sebk x ko 10,

let (x) = €D

This block increases the value of x by 1

increase {z} by @

e The number next to each variable shows the
current value of a variable (f the Crumble is
connected),

E.9. these can be used monitor analogue inputs.

program start

do forever

let (Z} = [f_-analngue Iﬂ]

K{ Basic )1 ( Input/Output :1 ( Sparkles :1\

':: Control JI I': Variables :] Operators

+

X

Basic mathematical functions can be found in

-

-

the ‘Opem&ors' seckion.

This would set x to double the value of .

This would sek v to a random number
between © and 10 (inclusive).

let I:E:' = ( random P to @[P )

This would set B HI if x is equal to 10,
otherwise B will be set LO,

o

www.redfernelectronics.co.uk/crumble
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Advanced Sparkle Control

' = k!
((Basic ) (Input/Output ) (RIS Each Sparkle contains three LEDs, one for each
("Control ) ( Variables ) ( Operators ) primary colour: red, green and blue. The apparent

colour of each Sparkle is controlled by mixing

different amounts of the primary colours, just like

a !m'.xe{, on a colour screen,

turn sparkle @i off

ST —===This block controls the brightness of each of the

set all sparkles to

rimary colours: a value of zero is off, and a value
P b )

set sparkle @ to €D P © : of 255 is moximum briahtness.
w o

WFor example, this block sets the first sparkle

set sparkle €D to €D © O (Sparkle ©) red ot about half brightness.

é"‘"’"""’ThiS blocke seks bobh read and blue bto kQLf

brightiness to produce a purple Light.

Ezsgmplg program

let (x) = @

Variables can be used to control the

set sparkle (i to {z} (0 J( 255 = @ ) colour of Sparkles. This program fades
— — : ‘ a Sparkle from blue to red.

increase ( x ) by @B 4 f “

wait [P milliseconds

Exanm ?Le program

This example produces a flickering
candle effect using random numbers
and a sparkle,

program start

do forever

let (D = ( random iP to € )
let @) = ("random @ to @D ) A red-yellow colour is chosen by

mixing mixing a random amount of red
and green.

set sparkle ) to {@ + @j} {3} ©

wait ( random @ to milliseconds

Waiting for a random delay replicates
the flickering effect.

www.redfernelectronics.co.uk/crumble
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