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What is an FLL® attachment?

d*‘ /1ce tr ;ﬁ'[ 1S d ‘ijr———*d (O E,:J:)-}S‘i_: INn acc

~ Si=)jklel s are devices and considered .,Ujr‘
s to provide input to the prc)Jr,ﬁm r‘rf*e
mission programmed. For SENSOrs.
De mounted correctly.



12 Attachment Tips




Tip #1 Consistency
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Tip #2 Respect your programmer

- T'he purpose of an attachment i1s to make th )gr %ner’s
job easier. Try to mak ittachment as act :
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possible. (See next ti
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reatly increases t rogrammer

Also, make sure the attachmt eLlps our programmer guide

your robot to the task and try inc fporate sensors (such as
Z Vi) L g A - } /g// . .

a touch sensor) into your attachme t, it will help your robot
KNnow whether or no the ¢ has been accomplished.



Tip #3 Leave room for error
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Tip #4 Use the field pieces

fnoveJ%!f vant
Running in to your r?l:;J«’ _Iafw r)rJr)wa[/:" C
L 1f you can mak @ sure that yc
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Tip #5 Merge

r)mr):irl,/J
* Merging attac hm—*r ts will (mm
changing them out.
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Tip #6 Life is too short

I g%tf}Uﬂ9~Up)UfJOf%4ffJ sion.

e o) LLJE@'J no idea how to buil
e k, don’t try to build c
VVOrigd on. _

e b / or another task
u” L"fmj a e task you couldn’t do



Tip #7 All for one and one for all

Iy y tom ake all attachments so that they attach t
robot the same way.

na time earty to come up wi

|
echanism that will be Comm



Tip #8 You don’t always need a motor

Jisel

> Jeams tend use a motor for everything even though there
are ways to complete the task without one f you really

# Ly

| 4 | . " 7

0 make sure the connection fro > motor to your
attachment is easy and doesn

with pieces.
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* Motors should be used mostl) '//ésks that require
| orce at the same time or if you really

12



Tip #9 Don’t forget Galileo




Tip #10 Rubber bands are your friends

> RUbber bands can, under ce
JOD as a motor. At times, t }ey Car_
raster.
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» Rubber bands are very useful for g thir

iding your robot in position
ompensating for gravity ”
» releasing a Lot of en EFSJ/ very f?ﬁ}
* holding things in plac Krf
course, rubber ban d_, especially the LEGO® ones, are
agle 50 use ther wisely and nave spares.
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Tip #11 The need for speed in the base

Time spent is base is time not scoring points. Matches are only 150 seconds long.




Tip #12 K.I.S.S
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Types of attachments

, N l 4// A | /
door that closes itself after
1 ¢ avity.

ments that are a combination




Plow

» Used to plow/prish it

all fJ C F




Bulldozer




Rack - Original
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Hook with motor

* FIOOK-types attachments can be




Claw gripper

» Userul for grabbing
» 4508600: Tool 4/J2 NI 4 (2)
» £V motor

| EGO® Digital Designer d":‘ff}g.rl:ﬁi‘,fa'.ﬁ}gﬁ
http://ldd.lego.com/en-us/download/



Trap box - Original
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* [rap type attachments are
g00d at retrieving objects,
v /
N >y o \ - ~ T ‘f \ - rY }. - P~
especially at retrieving balls
J [ / L -~ ‘
and objects that roll.



Modified trap box




Trap box - Type 2

> Axles swing independen



SuGo styled plow

» SuGo styled plows

asioned to pl
JI»j‘#IJ:AJf:ﬂ‘#J #J FJJETJ

nttp://www.sugobot.com/
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Mounting Attachments




Drop-on attachments

r/r)"'l‘/l f—%aj}”.»
and gravity t
mount to t'me






Drop-on attachments
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Mounted attachment

> Moun Ee
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Mounted attachment
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2013 Nature’s Fury Attachments Examples




2015 Trash Trek Attachments Examples

Courtesy of Team #15528
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Why use sensors?

* Sensors provide input to the program to a olish the
particular mission programmed.

A sensor should be used 1f 1t enables the rok

accomplish its mission faster, more accura ly, more
reliably, more efficiently, or safer thar /1th some other
resource like [ r)ng/ar v\/.@'}-vlr}ii“ or time

ot for a task, it’s

%he avallable Sensor

Opt Jor S, nsor type can help the robot in
nieving *
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General senor mounting

* Jo function constanttly,
sensor must not be

00Se or wobble. as
Y

NXT Fouch &nsor




Motors

POITILS. 6008577 Medium Motor (EV3)




Motors

ONnal motor
mount points permit

mounting 1n many
[1ons.

|

orienta

» Additi

> 1
4

UG

L"ﬁ

» Muttipte mounting
points on motor drive
enables numerous
movement methods



General senor mounting

s _r/—\‘: il

almost untimite
mounting options

Using L:—e;of r)l_,,_,_; J

3 I*“:‘—if[]w{f kaf to %E—Jp EJI'JE* Cd

K
port accessible.
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Connecting sensors - Default ports

=e1ae & Jouch SOr

~elni 72 (Gyro Sensor/Temperature Sensor

et 4 Color Sensor

eipe < Ultrasonic Sensor/Infrared Sensor

Mindstorms® software defaults to these ports for sensors.




Connecting Motor - Default Ports

JHelne 2 Medium Motor
Jselpe sie @ | arge Motor to each
Jrene P L arge Motor

///////////////

Mindstorms® software defaults to these ports for motors.
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Color sensor overview

~NC °*
>

- color sensor has three modes:

ight Intensity mode
ﬁ



Color sensor overview

e Color mode: rri=
plue, green, ye,\,\gm fv—-Jd white, anc J ..JJ"Q//,F} Hf

cale of D (vw—Jr/ drw') to jOO (/er/ !um)ﬁ

. Ambuent nght Intensity mode: rns,«;u%t’* > strength of light
that enters the window trom its environr using a scale of
D (very dark) to 100 (very lignt )

* The sample rate is 1 kHz/sec
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Color sensor mounting

e

* Mount no more than 1 cm from surface De
put not touching

L

» For Hme 'fol.lig‘w/er_) mount in J‘U



Touch senor overview
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Ultrasonic senor overview

eyes” indicates




Ultrasonic sensor mounting

6063629 (EV3)




Gyro sensor overview

Gyro Sensor is a dig DJE& sensor that detects
‘otational motion on a si S 1N t irecti
alFrows on the sens

* | he Gyro sensor c tect
44() degrees per Jecoﬂd



Gyro sensor

> lypically mounted with axis
QHFH‘“AVFO Jrfacawbhatfxﬁyotiz on
“Jflﬂ(;‘f/# rlfd JJ Jp)

. Jﬂ N1

>
SUl'raCe.

f_ grovf car
[0 Minimize Ef wicjrchz,

6008916 (EV3)



6008577 Medium Motor (EV3)

* BUILE-1n *‘orr-lwor ensor with

* Runs at 240-250 rpm, with |
running torque or 6 NCm anc

~

Stall torque of 12 Ncm.

6008577 Medium Motor (EV3)
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6009430 Large Motor (EV3)

SUILE-1n Rotation Se

» Optimized tor driving base of ro

» USIng Move sSteering or Move lan
programming block will coordi ",a_r.e
W]QE(JJHJA

* Runs at 160-17/0 rgm with a running
corque of 20 Ncm and a stall rorrJJz—n
o1 40 Ncm.

» Supports Auto ID.



NXT motor phantom view

Built-in gears ¢
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http://youtu.be/5a4AYvKQUFU
http://youtu.be/X3RY7AjmTgo
http://youtu.be/LOau4GNrei8
http://youtu.be/EiXpqENqm1U

