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students.vex.com mentors.vex.com
Engineering Resources, Information on Team and Mentor Resources, Mentor
Notebooks, Videos, VEX Library, Professional Development, VEX Mentor
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teams.vex.com library.vex.com
A Collection of Resources for Teams Information on Building, Documentation,
Provided by the REC Foundation Troubleshooting, Coding, and other

Educational Resources
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A About the REC Foundation

-
REC The REC Foundation's global mission is to provide educators with hands-on,
student-led competition programs and educational resources to prepare future
FOUNDATION innovators for a diverse and inclusive STEM workforce. We see a future where all
Wil students design and innovate as part of a team, experience failure, persevere, and
- = ‘ emerge confident in their ability to meet global challenges.

----------------------------------------------------------------------------------------------
................................................................................................
................................................................................................
-------------------------------------------------------------------------------------------------
...............................................................................................
.................................................................................................
.................................................................................................
.................................................................................................
.................................................................................................
...........................................................................................

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo 2

Copyright 2022 Innovation First, Inc. (VEX ROBOTICS) all rights reserved. For non-commercial use only. VEX Teams may freely copy this document and its contents.


http://students.vex.com
http://mentors.vex.com
http://teams.vex.com
http://library.vex.com
http://engineering.vex.com
http://notebooking.vex.com
http://coding.vex.com
https://kb.roboticseducation.org/hc/en-us/articles/4461349729047
http://vex.com
http://roboticseducation.org
https://www.roboticseducation.org/teams/vex-robotics-competition/
mailto:notebooks@vex.com

Table of Contents
Page Linked Project Slides Date

-------------------------------------------------------------------------------------------------

...............................................................................................

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

{o.......0. SO0V o
2 Lodder/Ramp
28 iDispensev dnd Touch-dowwn Mééhﬁéﬁ?SﬁMSﬁ L
3)2::::::;:S{;kﬁéﬁ{ééﬁ:f::f::f:::::::::::::::f::ff:::::ﬁf::::::::f:f::::::::::::f:::
43 Gedr Rabip
.4.':5.::::::;m:fa?ﬁ%ﬁ.\Y‘k{:::I:::::::::::::::::::::::f::::::::::::::::::::::f::::::
'é-ﬁf::::;:’Pé'\&;l;g:iﬁié:{;::::::::::::::f:f:::f:::f:::::::::::::::::::::f:f:::fffff::

-------------------------------------------------------------------------------------------------
-------------------------------------------------------------------------------------------------
.................................................................................................
.................................................................................................
-------------------------------------------------------------------------------------------------
.................................................................................................
.................................................................................................
.................................................................................................
.................................................................................................
-------------------------------------------------------------------------------------------------
.................................................................................................
.................................................................................................
.................................................................................................
.................................................................................................
.................................................................................................
.................................................................................................

-------------------------------------------------------------------------------------------------

-------------------------------------------------------------------------------------------------



I
4

r
=
:
"
-
"
-




Sammy: "'w Sammwy. | am owne of the vobot drivers. Sowe
of wmy §avovite activities ave dvain\3 and SWimming,

Zoe: Hil My nawe is Zoe 7ak. | am 3 programmer and the
backup driver fov the team. In wmy free time | play
basketball and bike.

vaishali: Hil My wawe 15 vaishali. | joined the teaw this
year, and U'w looking forwavd to all the new experiences

Svowm vobotics.

vaishwavi: Hil My wame 1§ Vaishnavi. | joined the team

|ast year and | enjoy Painting in my free time,

kristen: Hil Um kristen. | am one 0§ the team dvivers.

outside of vobotics | 3lso enjoy art and dawnce,



Drivetrain



ouyr dvivetvain 1S cuvvently 3a H Drivetrain
covxsist’(vxg ot & whée\S, > wotors and 3
2x20 Side length. Theve are two wmotovs fov
edach Side (LeSt & vight) which ave |
connected with & qedvs own edch S’\ide. The

Drivetrain Picture: | shi‘}twhee\ 1S
R Placed n the widdle

0§ the drivetvain
hovizontally to
help the vobot
wove Svom Side +o
side Sov |
cownwenience,

roiect H=Drive
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SHIFT

The shift wheel
wechanisw 3dllows the
vobot to go
Side-+0-Side. We wade
this desSign to help us
wiove ouv vobot with
wove ease. We decided
that this would wmake
ouv vobot easier to
contvol and thevefove
wove efficient and
effective.

Project Sh @%t Wh @@E

Name vaishwavi

How does the shift wheel help us?
® The Shift wheel 3llows us to
wove Side to Side when
Shooting 3as well 3s when
extending to ¢ain Points
® |t allows us to 3djust the
vobot i§ it is off tavget when
trying to unload the dispensers
O Particularly helpful when
controlling the yellow
dispenser
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Shi$t Wheel and Touchdown

we had one wotovr that we could
use, either for the shift wheel
and touchdowwn wotov. we had to
wake 3 tradeo§§ and decided to
use it for the shift wheel.

we Sound how to credte 3 touchdowwn mechanism
that opevates without 3 wotovr 3as we did not want
to give up our Shift wheel. AS Stated n the previous
Slide, the wmechaniswm will project out onto the green
povtion of the board when the small ved ‘L piece
wakes contact with the wall of the divider. The
connected pieces dve wmoved out of the way and the
arw 1S veleased whewn the L piece 1S Stvuck. The avm
extends and 1ands as a vesult of the vubber bands’

tensiown,

roeet SHift Wheel & Touchdown Trade off

10
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vsudlly, we will have two wheels on edch Side of the
dvivetrain that 3ve connected with 3 chdin. But, |3st we

discovered some Problems: the wheels wouldnw't dvive Straight. The

aaaaa

wheels weve very havd to contvol. So, after Sowe ObSeV\/TV\s’ we

v e s e e

leavned that wost other vobots used gedrs to connect the two
wheels (33 you can See n the Photo dbove). This yedr, we ave
testing to See i§ geavs will be wmove veligble fov us, so that it will :

v e s o e

be easier to dvive and program the vobot. our hypothesis 1S that

the 9anS will be wvove stable than the chaiw,

© © 5 © 6 5 6 08060500 8 6 e s 0 060 e S8 08 S 00050 e 5 0 60060 eSS S0 S0 S0 00 8 S S0 0 e 60 0000000 e e 00060 e e e 0
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Shooter



Whewn we stavted we knew we wanted a Shootev that was
efficient; it should:be--:

@  e3sy to load
® - €33y to shoot @
®  hoot all pucks quickly.

we cowncluded that . .
having 3 double shooter

- would help us weet these ||
goals.. This.is because it’s wove efficient than one, .and anything
wove than 2 would be too wide to fit between the green Stoppers
W the Scoving Zowe,

To:ensuve the Shooter i easy to load, we decided that theve
needed to be 3 wall around the Shooter 'So that the pucks didw't
§$all. out. Theve needed to. be 3 “cei\’mg” above 1t too to.divect
wheve the pucks will §all. we needed the pucks to §all §lat into
the Shootevs,

To: figuve out how wany pucks 9o into edch shootevr, we did
some wmath! Theve dre 45 pucks, and most of thew would stay:on
the vam?p. whewn theve Sh £ space. We:predicted that each Shootevr. :
would hold 8-(0 Pucks.

Project Sh @@t@g G@&ES
15
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: shootevs hxs
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f wa.med ‘the fee.vrs |
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: kV\OCked ou\t - W .. = ‘
: WheV\ 'l;he N ) fH; WQS d&‘}\cu\t ‘bO -\:\V\d 3 Wa\j

Stawc\O‘E’?S S?W\ “to \oad ?ucks mto the
Since thevedre eechgwism,
Sour stando$8s g The stando§fs chdvx t have -
;’ “GOU\V ?U\C\<S W'\\ be }_'eV\OMgh ?ower to ?Msh the o
55"9_*? V?Wf\w@k\v-, . Pucks far ewov«sh

Project Why the Femg Wheeﬁ, Degagn Wagn t Succeggfuﬁ
15
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"back a\\owmg morre syace ------
.-’Eor ?ucks to stack on. -l-.o?. "
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Whevi wegvo\\éd tﬁe ?tJ;CkS iV\,

we stavt d|sc0\/eVW\9 V\ew

?Vob\ems AS \jou can see -l-,he.(iﬁ
?ucks wou\dvx t ‘Ea\\ mto the
S;hoo{;er: S\at; ;beca;use ~' the bar '
that is SuPPosed £0 hit the

?ucks 1S \rested nght uw\dev

the \avxdmg s1>o+, |h‘s wou\d i

wou\c\V\ -l;:be ab\e +,-o hrl—, -l;heW\
as ’I—a\( We V\eeded +,o $|9uve

out a wa\j +,o W\O\/e +,he

Shoo-l;e\( bgy OM+, o;? the Wa\j :

A‘H:e\f tvxj\vxg -I;he new
wdebs\gvx and \eavvxmg thé£
y 1t was SucceSS’s:M\ we

: "aﬁtﬁched "b}he' YQW\? fWe, : :
.,derS'\gV\éd \aét w;eek bV\-I;d
it ||ne vam? ‘s attached
: OSO that ?U\cks can eaS\\\j
”shde m+,o -bhe shooter



Problems We Encountered
m Our Desngn Parﬂ

o

o
Q

Q

Q

'ﬁ [ he %urst ?v‘ob\ew\ that we V\Ot\cec\ Wl'th ow deSlSV‘ [ tha{; the ?ucks c\ov\ t ’Ea\\ nto: +,he shooter
covrectly.. AS- you ¢ can See, .in the ngh{; chaw\ber the pucks %a\\ in s.deways and wot cow\?\e{;et\j
$1at. When +,he ?ucks ave s.dewa\js the shootev isn't able £o' veach thew: +o shoo+, W\eavxmg we

icavx £ scove av“, ?omts SOW\E-I-,wneS the ?ucks wd\ a\"So fall m+,o the ms‘de 0% the Vobo+, (as™"
}Showvx abm/e) This 1S 3@ problew because it- c\ogs u? the shootevr, and theve 1S wo waxj 0§ 9e+,+,m3

it out A\SO the wndd\e Sec-l;\OV\ that duv\c\e the +,wo chambevs are V\O-l; \/e\r\j stwdxj We ?\QV\ to
§ix all-of these ?rob\ew\s S0 that we:3ve wove hke\\j to veach ouv goa\

roect Problems with the current eh@@te?

NameknstewDateu/z‘ipage2o



- Problems We
_Encountered in.

TO\ur Design: Part 2 -

: v\O\;n the ?Wst “da\j o# c\vivivxg 8

?ract\ce we V\otlced sow\e

" problems, ASSMW\W\g that the
. packs do $all Wnto the |

Shootev covrec-b\\j

. ..Sometwnes ‘bhe\j W‘u S\‘Sh'b\\j )

S\nc\e ourl; Whevx th;s

| ‘ha??evxs the ‘Shooter shWt
. ab\e to. hl'l; the ?ucks smae

the c\\stahce iS +00 %av

‘When the Pucks s\‘de s\.ahuvﬁ

out Sow\e-twwes the\j w\\\
d\ﬁ\/mS -\‘-OY 3 Whl\e We ?\QV\
to $ix this b\j ac\dm3 sowe
soH; o‘{- gvip- So that the

?ucks av\d the beaw\s ha\/e

thev '

rroiect Qther Pmb&emg We Enc@u nteged

Name kyistewn. ... ..................... . Dbat gy . ... .. .. ... . ..  Page T
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Shows an orange
Puck getting N
stuck on top of P
3 7lastic piece -

where it wis  ®
ot suprosed to
be. This caused
get Jawwned and |
the vamp could
not woveto

nName Z20€ YAk . pae |Z2/17/2022 Page 20



A BETTER SHOOTER DESIGN!

we changed this shootev deSign because of wmany veasons,
but W\a'iv\\\j because o§ the consistency of the Shooting. In
the vnext few pages we will go ovevr edch veason why the
new deSign with the vubber bands 1S wmuch better than the
one with wheels. n the futuve we 3|so Plan to change this
design to be suitable fov collecting pucks too, just like how
we collected balls in Pitching (n 1ast yeav.

B0 AT

project. A\ @tt@? shooter design

Name Kvisten o ‘ , Date /14 Page



A BETTER SHOOTER DESTGN ! BENEFIT #1

changing the shooter §vom wheels to vubber bands was a big
benefit, because it 1S lighter. Befove it would take around
3> seconds fov the wheels to Stavt Spinning and dccelerating
to full speed due to its heaviness. Now, it immedidtely goes
+o Sull speed because it s lighter. Since we ownly have one

winute Per vun, every Second counts.

bR AR

.o A better shooter

Name  kyisten o ... Dbate 1114 Page



A BETTER SHOOTER DESIGN! BENEFIT #)

AS you cawn See th the pictuves below, the pucks
COV\STS-LeV\-l;\\j got Suck undevy ov over the wheels. once that
happened it wouldn't allow any othev pucks to go thvough,

wm3aking the whole vobot un-functional. Since the vubber
bands weve wove §lexible, the pucks would never get Stuck.
The Pucks would stretch the vubber bands and always wmake
1S way thvough the vobot.

roect A Detter shooter

Name kyisten i .. Date g oo Page



A BETTER SHOOTER DESIGN ! BENEFLT 43

The voller for the purple tower 1S widde of vubber bands
and the shooter 1S wade of vubber bands. ASter Some
thought, we vedlised that we could use the Shootev 3s a
voller too (wove wwformation own slide 45). With the
wheels it was havd to line up the swall voller with the

towevr. But nwow, we have 3 bi%ev suvface whewn using the

Shootey.

(o) L

roect A petter shooter

Name kyisten Date (/14 Page



Loader/Ramp



This design was wade up of
wany 2x bars. The stand of§s
weve 3ddded to lead the pucks
wto the shooter. we weve
Planning to have the pucks
dvop onto the vamp, then voll
wto the shooter. Theve weve 3
few problems with this design:
® |t was heav\j/bu\\k\;
® The pucks usually didn't
voll into the shootevr
Properly (See Page (7).
® The angle of the vamyp
wasw't adjustable




This des‘gvx Picked up pucks and thevx
-I;Yahs?ov{ted thew o the vamp by
'using Pulleys that looped: avound.
This designs 303\ was +to e‘{-’{-‘c‘ewl-,\\j
| and easily pick up wultiple pucks at
3 tiwme to deliver to the vawmy. 2N
A\though theve weve a ‘Eew ?Yob\ew\s y
with:the deStgv\ '

/ﬁ

® 't w3s havd to build around the desigh +,o Protect -l-,he
Pucks at the gides (from %‘-a\\mg o‘}\"—)

® L3vge ]

o HaYd time ?\ckw\g u\? ?u\cks

e Conveyor Belt Design

Name vaishwavi. .. .. ... ... ... Date octobey 2022 Page
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The priwary explanation we decided |

aga’mst Tv'\n?\e}vnevvl-,"ng the deS'\SV\ '
weve veldted to some techwnical
issues with the edges 3as well:3s its
overall bulk and-shape. Theve ‘was

I nowheve to Set it uP that would
function we\i The pucks wouldn't be‘
able to eV\-I;eY \SE we b\ocked o%\"- -l-,he

S\des
® Hard time §itting the pucks tnto the conveyor belt
° D\P}tcu\{;\; ad)us-bma the stdes of the conveyor belt, and mahagwxg -l;henf Sizes
® .. Apvoblem. occuuvved whewn. looking .3t .the.Sides. of. the conveyov:belt . the ?ucks Sell
of§ at the Side.
& e TheYe wdas wo yoow Sov ’\-l-), non-efficient;

e CoOnveyor Belt Design.

sSlow

30

Name vaishali o Date octobey 2022 Page



Befove, our vamyp design w’as wot.ideal, because it was. §limsy. This
- design 1S Stuvdiev than the §ivst vamp we wmade. The beams ave
suppovted with wove pieces SO that it can't be moved easily.
Previously, the vamp would wobble Srom Side to Side but now: the

vam?y- 1S Sstationavy and wmove. consistent.  This-vdawmp will be better
than the old one because pieces won't easily §all: of§ :and the pucks
will wot: voll-of§ the vam?p.

et StUrdier Ramp ldea

Name kyisten Date ((/12 Page 3]



‘Whewn the:
‘?:MCkS voll: -
down the
‘ vam?p
dwxe-l-,‘wxes |
the\j would -
$all into the .
shoo-l;er;
: | sec-b\ovy
“vevtical, So';
. we . added 3
to??e\r bav:
-l-,o keep £hew
ho,riz:oy\ta\.[
- That way,
_the Fucks
would: land
§laE and i
‘would be
~edsevy -l;of

: shoot thew\ _‘;_

e Adding a Bar to th@ Ramp

Name kyisten i Bate vy o Page



1. Last week we added
| | éomeﬁhihg.io keep .
£he Pucks ’?\at. ’

"\BU\-I; we Soon
| :\eavvxed that that ;
wasn't enough. So,
. e 3dded aviothef ’
Section that works
like 3 §1ap. This |
..Section also slows . . . .
doww the Speed of
the ?MCkS‘.’Whév‘\ i
.‘ ,,£hey dre 103ding
wto the Shootevr,
they dow't 3l 'vush |
m-l;o it a+, ownce, -
2, i This little addtttov\d
, »rwas to- help the- -
raw\? hook owto
the Lje\\ow
Ad\s?ehsev we
des‘avxed it So that
the ?ucks w\\\ ro\\

kawx?

et Additions to the ramp

;.33 }
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 The vawp qoes under the vellow dropper; hooks up,
~and the vobot drives back. Thew, the vawp goes
~down. holding all 4 pucks.

Name kyisten............................. Date December 2022 \,4.,939‘?“314‘,-“H



- we decided to.vemove -l;he’ section. wheve the.pucks §all.into. Instead

- 0§ having the pucks Stack up wto uniform columng, we: changed the |
Pucks £0 90 Stvaight nto: Shooting. This way, we wouldw't have £00
wuch time spent on trying to (0ad the pucks, and aiso we wouldw't ;

have the problew 0§ the Pucks not loading into the columns in-the
- covvect ovientation (the Pucks can §all into the robotvav‘dowv, nnd
waking 1t easier to avoid wmistakes).

e Remnoving the puck h@%id@?

Name kyisten i, Dbate November 2023 Page
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ADDING
NEW LAYER!

Wh»j we need another

\a\,ev: Frow before we
expevrienced the pucks
getting Stuck on the
bottowm \ayev because of

OVevo\rowc\ivxg_ .

So, we 3dded 3 second layer
Sor 3 few of the Ppucks to
St h, wmaking it less
cvowding 3t the bottow
(shootev aved). while

c\es‘\gvﬁhg, we wade suve -Eo
take account of the
Stavting heigh-l; liwit.

L =7

e Adding a new layer
36

Name kyisten Date Dec 2022 Page

y LR
[ |



Dispenser ana
Touch-down
Mechanisms



;...vrom.. ..... M

A Wobtem we encauhtered was tha{-. ﬂ\e hook was-.--é
é...very weak and M‘b as: rehable as we: {-)noughsb wlvuch
5...w;ade MS mnovate OU\Y «lea to w\a,ke |-|_-, ........ ..... ..... .....
.....stromser/hghtwegaht a-b the Saw\e {-,gw\e
Project Y@M@w/ b&ue di spemez.h@@k ..........................
38
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°°°° ‘?u\\ back th‘e.'“c\vo?‘?ev so
: ,,,,, -b.hat ?Mcks ca\n %a“ .......
BT émtg.:l;he vobot. %ut the

;jhook S mbbev bav\d
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------------------------------------------

..........................................

éHere S av\oizher hﬂookm; -----
éwe des;ghec\ ’}o\r th ....... n

.........................................
.........................................

..........................................
....................................

f-he ?VOb\eW\ WQS ‘that .....
§smce ul; ro\iec\ ’}orwarc\i ..... :

.........................................
..........................................
------------------------------------------

-------------------------------------------------------

....................................
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m,wag...m.w.was ,,,,,,,,,,
‘havd to attach the

Pieces. overall, thts.....é ..... e B altosanatbcinelt oponciius i s B o
design does’t work -

et I o 2 e 0 B e . e e e
roec: Designing a. h@@k f@? ye&ﬁ,@w dmpp@ .........
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"tus hook is a Stav\dO’s:’s: attached to 3
:(geav |he 9ear vatio of. -Lhe
w\ec:havnsw\ is 3: (, w\akmg \+, ‘%astev
'-I;han w\-blnout a gear va+,\o The N
,.stawc\o‘{-‘% 1S ?\aced wn be-l-,ween the ‘
ho\es o‘% the d\S?BV\SeV avxd s?ms to

Prob]ems:~~ew

@ Might. be havd to 3w into +,he -

f :f holes. - : :

o ' Smce it s on -Lhe s‘de of +,he\ ’ o

d‘S?ewSeY the ?ucks wnght V\ot .
-£all wmto the Vobo-l; S bucket. -

ldeas for 5
lmprovement

® Sowmehow: w\ak\V\9 it be on bo+,h
fs\des o‘% +,he vobot ovx\\j usmg o
.. One. w\o+,or to. be easier %ov -l-,he —

f dn\/evs :

Project | H@@k i‘@?’ Pwpﬂ,@ Dagpensew |
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Hook for Purplé Dispenser

ptos
The Addition: Problems:

® - We 3dded the collector: design o Sometiwes Tt was difSicult
next:to the Shootevr So that '

we could Spare 3 motor. By
Putting the two wmiechanisms the purple tower.
together ' they could be on the
sawe axle: and we.could use the ) ’
extrd wmotor for sowmething 90 Wto the vobot's basket.

else, ‘like the shift wheel

+0.line.up. the. voller with

® The voller sometimes didn't

Project H@@k f@g’ PMEPE@ Dé%p@ngeg’
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Hock for Purple llspenscr

® 900 0608 60005098008 00008 006006000000 0e00ee e © 600 090 o000 08 ® 800 90 08 S0 88 00 S0 e 60000 e 800 e 8 0000600 e0 s e 00

M.shooter a :
collector: -l;oo
we Yea\eec\
that Since the
,two W\echavnsw\s

®* e o0 00000 © e o0 0 e e 0000 e o e e o000

»vathe Shootev a
eo\\ec-bor -l-,oo? -
h\S he\?ec\ MS

e 00000 e000oo0so0ces 0000000000000

%ov the ?unr?\e
”d‘S?evxseV'

TS SR, SO TR SO . S, ‘TU W W— - sGe mnre
Project H@@k f@? Pu ?pﬂ,@ Degpenge?
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- Plastic Sheets ave §avthev apavt
| the new versiow So that is

covers wove sur§ace ak;éa. This

R S S R S S @ e 00 e e 00 s e 000 s 00 e e

" helps by waking ik S that the

.. Pucks have move Space to land. ...
. nto the vobot. 1§
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. . . . . . . . . . . . .
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. . . . . . . ° ° . . . .

rroiect OOk for Yellow and Blue Dispenser
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-------------------------------------------------------------------------------------------------

---------------------------------

The Double Hook

.................................................................................................

i This. desigh wiovkss just iike the . |

?Vev\ov\sdoub\ehook’lHeOV\\»j .....
idifRevence isithat it sl i
.iatfackied to the disk vawmpiand
i3t 15 hooked ow Hotli sides. iThis.. |
_iallowsithe hook to hook down:
ionto the blue disk dispenser. i .

..................................................

§av\c;\ a\sfo h%ook; thfe o{%,her; Wa\j .....

onto the yellow disk dispeviseri . :

............................................................

............................................................

47
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B Whewn the swall ved

u - N
L Tiece cowesS nto

contact with the wall

of the divider the
wechanisw will shoot
out onto the gvreen
section 0% the boavd.
This wmechanism will
only be used at the

end of each vuwn.

A DUV?V\3 the deSTQV\TV\S
_ Process of this

wxechavﬁswx' we

vealized that it

™ wouldn't be very good

e = e

$ sSowmething weve to
acc‘\c\ewba\\\j hit the
“L” piece, and release

= the long arm. So, we

© ® o

added extva locks (kind

~ | of like baby locks)

that wake sure they

the arm goes out 3t

| the wvong +iwe,

Move ww§o: Nex+t Slide

oieet VWOTKING on the Touchdown Mechanism

Name kyisten Date (2/3|
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This 1S how the lock wovrks:

O N4 o~ VT BRowo N

Make sure the vamyp 1S 3ll the way up. The mechanism will only
velease 1§ the vamp iS up. This was 3 way we added 3 “paby lock”.
we didn't want to adccidentally activate the touchdown, so we
added ths.

Hit “L” Tiece

Moves pieceS that are connected to it out of the way

Ledves 3 93P the veledses the dvm

Avw goes outwith the tension of the vubbev band

Touch the board

Drive vobot to 3adjust wheve the vobot 1ands

(avw 1S wot vetvractable)

coieet JOUCROOW DN

kvisten Jate (/4



A BETTER HOOK DESIGN!

This hook deSign 1S wiuch lighter
than our previous one, L3St
time we encountered the
problem of the hook wot be
Sturdy enough—it would

sometimes be havd to cowntvrol,

So, we wmade this
deSTgh +o0 Save
Space and wake it

wove velidble. Also,
“t was easier to
acceSs the pucks own
the blue dispensers
due to the angle it
and divection it

woves,

e Better Hook Design

Name  kyisten . ..., Date 123 Page
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Y wan

100k Design Issues

A"‘—,\‘{‘r ; ‘ { o *

W -
" \
i i i 1‘& ‘\ v
.. - P 3 ’., . .

we._encounteved the problem of having the pucks $all iV\tothei
wvong Place. nstead of going onto the vamp, ‘it gets Stuck above
~ the stando§§s causihg t to Qet Stucek. Thivs ?rob\iew\ .OV\\\j |
‘occuvved while d\r‘\\/ihg. ASter 2 few times we nwoticed +hat this
-occuvrved becaMSe we le§t the bottowi tayer vamp up in shooting
yosition ,\,e{;{;ims the vamp have Space to‘go down.

e Problem with hook design

Name kyisten T ——— Date (z2/14 .. .. NOT— Page.
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LONTINUING TO IMPROVE!

ASter testing out the Standof§ hook design, we woticed
that it would break of§ easily. SO, we worked on 3 Stuvdier
deSign that uses beams instead of standof§s. Standoffs ave
wedker than beams because they ave much thinner. we 3lso

added 3 black band around the beam to keep it wtact;
without it the beam would £3ll of§ sometimes. we have
not woticed any issues with the new blue hooker yet!

BEFORE ... AFTER!

o jyproving the blue hook

Name kyisten Date (/14 Page
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Strategy



f;+,o bun\c\ OW( vobot wheh \ookmg thvough thew\ we saw wxavn,
§E$aw\ma\r ?‘eces buH-, a\so an. abMV\dQV\ce ofé V\ew ovxes we. avre

wov'k A\So the V\eW bram c.owl;\(o\\er avxc\ battenes were vea\\\j
%vcoo\ +,oo We were a\so ?\easawl;\\j SMY?Y\Sec\ -I;O hea\( about the
it"vxew coc\‘hg ?\at’?orwx we W\\\ be (AS\V\3 this \jeav lvx the ?ast ‘éew
E'\jea\rs ouv -l;eaw\ has beew uSmg ’Robotc but this geav we W\“ 5

}useavanataovx o‘é the c++ \ahgu\age ov\ VEXcoc\e
R U pdate: whiile |

| d{\V\V“S OUv wew
vobot -we é"‘og‘;cedc
| that thevew
batte\(‘es !33"’
- vauch 5\5;,;25%\’(; than
"1 “the o&d oneS We
: ,:dov\ t have +,O

obtenl




-----------------------------------------------------------------------------------------------

§-Here are the results we got aﬁer 0ur-§
ﬁrst few teSt [‘l]nS! ..... ..... ..... ..... ..... ..... ..... .....

CAS 90(4 cfam ?riobabt:\j

° e

- tell, the outcomes of
f"l:he Vums were V\e\/ev---f--

" congistent. SDW\e-I;M\es

- we wou\d hit: the greew

5 SU\?.GY c\Qsed t09etheV,

: whi:\e o-l-,.her t{“w\es;{;he :

: 's‘+;owe'rs' on +,he 'b'oard """"

...............................................................................................

-------------------------------

B G s
............................... sffbe
)

L PuckS . weve SUPEr. .. ... .. e 2

© spread apavt. This:

- could be because of the:
3 \ac\é-o‘E ’éract?ce : s'o we:-- S

: h'a\'/'e' 'v‘viéS'{-; ' ? '-EF\'e ....... i

--------------------------------------

...............................................................................................

...............................................................................................



-------------------------------------------------------------------------------------------------

.................................................................................................

.fmm. .wh.e.els.t.o., .rubb.er.hands,....

E.Heve ave Sow\e ..... ..... ..... ..... : ..... : ..... : ..... : .....

wove dviving

?vact\ce veSU\\tSZ'

.........................................................

...................

R R R RN vy ey T S wmm | e v OOEERRREEE B O RN R N R R RN IR

..........................
...........................

ow.ae--eecac.aoo-.oaoa.n-aeuo-..o.nus.e¢.--.oa-ao.ooun-.1

.................................................................................................

h
Rt (e Ef@.dmveng FUNS.
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Sta\ftms ?OS\t\OV\.

We chose -l;htS Stavtma ?OS\-I;\OV\ because it was L
\nght W §ront of the yellow dispenser. Being n
%Vovﬂ-, of the vellow d\S?evxsev wou\d help us
dMYlv\g C\Y\\/\V\3 av\d ?YOQYQW\W\\V\Q Ih\S \S becaU\Se
the §ivst pavi o% our puck- co\\ect‘ovx ~voute 1§
to grab the yellow  pucks. Meawma we wou\c\t
‘)Mst V\eec\ -l;o d\n\/e SEovwa\fc\ - '

e ChOOSING & starting position S
57
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Shoot’m5 YosSitiown:

Theve ave two Shooting POSTEIONS we use, owe left of the
wiiddle . and. . one right o§  the widdle; They. positions..ave
dedl: because: they 3avoid hitting the: green bumps own the
Shooting: dved. |§:we hit the bum?ps the pucks go:§ly ownto
an unexpected ared So we tvy to avoid that. Also, these
PosSitions. ave .the. .easiest. fov..ouvr. vobot. to: veach;. they
ave 3lso the fastest. § 1 3

Sowmething else we wm3dke Suve to do while Shooting 1§
lining up. the vobot 3ll the way 3gainst the shooting bav.
This: way- the pucks dow't dccidently: shoot- above. the -bar
(Shooting above :the bar will vesult n: disqualification
which 1S Something we want to 3dvoid).

et ChOOSING @ shooting position
58
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ouchdowvx 'Pos\t\ovxs'

"‘S\\nce ouv \robot om\\j has owe ; touchdowv\ |
E-"\N\echQV\tSW\ \-l; \S 633\6Y 'bO act‘va-l;e \‘l; own:
. the $av s‘de of the board than it is own the
{,,4vxea\r side. This. 1S because on the $ar. s\de
3- the vobot ca\n )u«st Sh"?t O\/eY ‘hit the wa\\ g
iwwavxd act\vate But OV\ the \nea\r sude it has -
\‘to ad)u\st to make Swre the YobOt \V\ the B
; "\‘Scorma Zone wmove c\\agowa\\\j amd make ¥
“suve the touchdowm makes \'b W the SCOV\V‘Q {

""ZOV\e ‘l;OO ? ; % ! FaYSde

-
> 4 . - - .o . . .e oo . . .. .. .
oo .e > . .e oo .s . . .. - -
ce > .e .e .. .. co .. .e .o . . .o
s .e .e .- .o .a oo .s - .. . - -
ly
7 My 3 © co e© ©© oo oo co o oo co o0 a o0 o)
; 3 ¥ o ° o (X 00 00 o©o oo LX) o0 o0 _og s oo
= — x I
: . . .e . .e oo olall
& . .o . .o .o oo P

e CNOOSING @ shooting position. e

Page
Date © 9 2 0 9 9 9 9 P 0 O O 0 P O O O O B e e O O & e ® 9 o 0 0o @
Name wyisten .. .. ...................... . bate



..... ....... O'ongraw\vv\evs aoe ValShV\QV\ VQ\SV\H\\ ....... .....

o Ligisont Boe, VATShWaVT - T
o Seheduler: vacshah----i ..... SR R S Y S S
- . 'Prac-l-,‘ce demg ........ ST T RS . N S S S
. .....\:.ma\‘ae ?vogvaw\s ..... T RE. SO TP T S YOS
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iSucceSSes

. WO\(\<\V\3 ha\rd dwrma e\/e\r\j teamwovk ‘
~ watch. Sowxe-l;wvxes ouv YMV\S dth\ t 30 33
7 plavned but we ?U\shed th\rough +,o | -

b bepker wekE t‘w\e’ s e “

5 ---"°Q<-'-Due to changing the vobot S Shootev +,o
e ~U\S\V\3 mbbe\r bands. -l;he shootev nevey -
.90t Stuck dunvxg the cow\?et‘t‘ovx amd
was ‘s:uw\ct‘ovnvxg covxs‘stevxt\\j :

}, “‘”'teawxs ‘We W\ade SU\Ye +,o wxee+, w‘th each
f '“teaw\ we we\re 3“\3\/\063 w\th to W\ake S
: ~~Suure -l;o ?V’actace a stvate” w‘th -l;hewx

NN?ml?,,u\sns.tLev»_UH,MM,M__,“M‘H)\,Date‘,)amaw“;azié.Mm.,_m,F?’c?g‘?M:L,Mmz



® o0 o o o oo . . o o W e
°
. .

f‘l‘hmgs we ca\n work mr\"%’""z

R R R R R R e R R © e 0 e 000000 ee 0 e 8000000 e . e © © 05000 e 008 o0 e000ees e 0 e s 00 0

ﬁzvv?ucks too W\3\<\V\9 ‘+, 3 dua\ use
o_.,vv\echavnswx
QWe a\So wa\nted -bo do Sow\e wxonfe °
wdhvms ?Yac-l;me -l;o be ab\e -l;o anV\ :
‘fj““Nex-l; covv\?e-l;\tsom we wawl; +,o 9\\/6 5
teawmmates who d‘dv\ t 5e£ to d\fn/e a
‘ f"'”*chamoe to d\(\ve R ;i :
@ wealso wavxtﬁl:'o have a teaw\ t—shnrt
° (‘wtm'\(ead\j %ov -l;he V\ex-l; covv\?e-l;rl;xom’ i 8 |



YKILLS STRATEGY (AS 0

S OF JAN. /0

e “0
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0
L

Shoot

B

llect
collect r \ /

I

collec

)

rocc Skills Strategy 1.0

63

B0 v ain v e o i w3 i i A Date danuavy 2023 ... Fage .7 ...



TEAMWORK MATCH STRATEGY (45 of Jan. 2023)

N
o
o

)
o

o

<

n

.9639?..6.4.-....



The teamwork Stvateqy was based on the
alliance being able to collect the blue and
Puvple towers and having 3 touchdowwn
mechaniswm. When we ave actudlly at the
competition (because evevy teawm’s vobot
18 different) we will change the Strategy
will 3lso listening to ouv allidnce’s
ProPosed Strateqy.

Project
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Gear Ratio



Introduction to Gear Ratio!

Why do we have
Geavr Ratio?

Gedvr vatios are important
as well as the overall gear
ided. \§ we ever want +o
wake the robot drive
faster, we could change

| the gedv vatio. or W we
ever wanted our arm +o be

we have gedr ratios to
represent 3 swaller and
easier version of ouv geavr
combinations, £ can
change the speed ovr
strength 0% our pieces So
that it s easily

strvonger, we could change
adjustable,

it's gear ratio.

Something we learned is that i you want to change
the gear to 90 §aster, it will 3lso becowe Slower, vice
vers3, i§ you want to change the gear to bee faster, it
will become weaker, |

roect JATFOAUCtiON to Gear Ratios

Name Date Page
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Gear Formulas

# of Driven Gear Teeth (Output)
# of Driving Gear Teeth (Input)

Gear Ratio = Driven Gear

Power Transfer is a 1:1 gear ratio where the driving and O 5
driven gear have the same number of teeth. @ @

| . . _ @I
Increasing Torque (lowering speed) is a gear ratio where @ @ 1
the driving gear has fewer teeth than the driven gear. ® Riiting Gear

Increasing Speed (lowering torque) is a gear ratio where
the driving gear has more teeth than the driven gear.

Compound Gear Ratio = (Gear Ratio 1) x (Gear Ratio 2) x (...)

Motion Formulas

Total Distance

Average Speed = Total Time Distance is from the axis of rotation

Rotational Speed = # of.Turns = Degrees Circumference = 1t x Diameter
Time Time

Power = Force x Velocity n=3.14

Torque = Force x Distance Force = Mass x Acceleration

Mathematical Formulas
Complimentary angles are angles that sum to 90°

Supplementary angles are angles that sum to 180° b

Pythagorean Theorem: c®> =a® + b? a

=1 Pitch=

1Pitch=05in=12.7 mm @ .....................................................................................




Programming



We \anV\ed -l;ha-l; +,he

e V\ew geV\e\fa-l;\ovx o’{-

VEXcode I1Q (Blocks & Text) j"?‘eces 3150 came
e Learn more about VEXcode E“W“H\ a wew H)E/
e VEXcode IQ Features j'?‘foﬂ‘faW\W\W‘g S\jSteW\
e VEXcode IQ Screenshots Ih\S ‘5 hOW we

3 \ea\rvxed +,o dowvx\oad

e System Requirements ;
the V\ew \DE

E:“"‘l.“z‘FnrsJo wewewtto  § § § % @
htt?s //www \/exvobot‘cs com/\/excode/msta\l/\q

.Z,Z/.We cou\d e‘the\’ msta\\ the So?twavre ov. use Johe ovx\me

| ,_kif\/eVSiOV\ |he OV\\w\e Vevs‘ovx ‘s @ code\a \/ex covv\
3 | ;ﬁA’?-Ler c\owvx\oac\ma we cou\d choose whe{;he\r we wavx-b
¢5V+’° use: b\ocks 0\( text (We dec\c\ec\ on -l-,ex-[-, becau\se "

that S wha-l; we \/e beeV\ uSmS be‘{OVe)

PrOJect How we d@w nﬁ,@ad@d the VEXc@de EA H E N

Name kyisten. ... DPatedulyzezz o Page Tl


https://www.vexrobotics.com/vexcode/install/iq

------------------------------------------------------

‘4. To Stavt 3 vew T Fle (tat ¥

.......................................... mm
. .
. .

..... eeesrseean it ..... NeW BIOCkS PFOJeCt

..........................................

New Text Project

..........................................

5. Wwe ;c\eci;ded to - mote New Virtual Skills Blocks Project

. . . .

...... ?YOYQW)WT‘H’\C‘F-F

5 : : ! : ; : motq  New Virtual Skills Text Project
; ..... Eth‘.is .yeav’. .b:ecau.soe. ° E .....

: : : : : : : Mote Load From Your Device
REERE We.’.\/e. a‘yead\j sereeeens ceeees

..... ;\ea\(\fne.c\.fz\,mé,t\e.;bi. ..... Mete  Open Examples

..... o¥ ?\jthov\ begoveo .. ..... Motc Save To Your Device

: 77 What's New

.......................................... Mote
About

: : l ) :

Select a Project Language e .6.': o ..CQQ.V). .r:a.-.t.s.o: .YQ.‘:A. .Y.e.: ..... .

.
.

e (S | .Now. Practice orertng |
Bython cos . Sam?le prograwms to See
[ st gen | e>§:awr:?\e T‘?YOQ?’QW\;Sf :
2nd gen 2nd gen N EERRR EERRE :

Learn about Sample:

just credted 3 new Sile.

'é"’?YOq‘(aW\S on the next ?aqe!

.................................................................................................

............................................................................



New Blocks Project

aaaaaaaaaaaaaaaaaaaaaa

New Text Project

aaaaaaaaaaaaaaaaaaaaaa

~~~~~ New Virtual Skills Blocks Project

New Virtual Skills Text Project

eeeeeeeeeeeeeeeeeeeeee

L oad From Your Device

aaaaaaaaaaaaaaaaaaaa

uuuuuuuuuuuuuuuuuuuuuu

aaaaaaaaaaaaaaaaaaaaaa

aaaaaaaaaaaaaaaaaaaaaa

é-the\re we\re sawx?\e ?Yograwxs we covv\'d“ '?wa’ctcce °°°°° § “““““
?wdzh Sam?ie ?\rogravsns WA ’\'\"he\?“«J\'S”lea\r‘V\ how ‘to °°°°°°
”WY\te ?Y’QgV’aW\S“TV\”f—E’V\E”V\’éW c:H“\awguagzemamd“we ....... I
cav\“ ‘\‘eavvv 'sowé | b’asic “ww\wvawd's“ | tbbk“iwg' °a+; | Saw\’?\é “““““

e o0 20000000 e e..u:sue-w-

aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa

ooooooooooooooooo

eeeeeeeeeeeeeeeeeeeeeeee

uuuuuuuuuuuuuuuuuuuuuuu

eeeeeeeeeeeeeeeeeeeeeeee



-------------------------------------------------------------------------------------------------

https://codeig.vex.com/ ov io?e@

.....................................................

There are wany examples we looked:

...........................................................

clawbot and snapshot. choose owe.

..........................................................

connect the brain and contvoller

............................................................

.................................................................................................
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https://codeiq.vex.com/

This 1S ‘the: §ivst year we are using GitHub, GitHub is 3
Platform that ‘allows us shave ouv codes to teamimates. [t 1S
attached to Git, which 13 3 Software that lets us save 3l|
copies of our code’ and put to code into 3 vepositovy.

github.com

[ Fi\(s-l-,, we went

to github.cowxl
and created an

account.  Edch 0% Let's build from here,
together.
us cveated ouv

oww dccouwnts. EEEE oo

2, Then owe of us

cveadted 3

3. Next we downlodded Git 3t

repository, and https://qit~Scwa.com/downtoad

TV\V‘H;ed 'the VeS‘b 4_' we cveated a new 'Q“e w &-\'LHMb
of us to be

to Practice linking Git and

collabovators, Github, ‘and: transferving $iles.

Project @@thub and G@'ﬁ

Name kyisten Date )u\\j 2022 Page
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https://github.com/
https://git-scm.com/download/win

These are}
 52* some basmf“
commands we used in Glt

. :g/t /n/t

5 _,_,,ng/t remote aa’a’ or/gm URL of_g/t repOS/tory

.. ﬁg/t aa’a’

V,,g/t commlt -m message”,,.,i\,,.ee_eM,

NN?W‘?”KY'\S‘LSY\_H“,.}um,sum,.,m‘.H)\,D?’F‘?‘,.)Ms\yjnlo‘;;ﬂ\m.MH”.,_“,‘.,F?'C?Q‘?“:L.U‘,MH



-------------------------------------------------------------------------------------------------

.................................................................................................

...............................................

...............................................

gglt remote aa’a’ or/gm URL of_glt reposnrorg (make sure ------
-file explorer is open to the right folder) : - . . . .

. - Connecting local repository to a remote repository on github

.................................................................................................

ég/t pull or/gm master..§ ..... SR SO ROt SOUUOE SUUUUE SOUUOE SOROUE SOUUOE SOROOE:
L - A/lows to pull all ﬁles in remote g/thub repOS/torg & &

it aa’a’ .....
= Checks all change into local g/t rep051tory-----é-----é-----? ----- e
. - Puts into a staging area: S A
. - The “.” means to add all files

-------------------------------------------------------------------------------------------------

git commit -m “message” G GG GGG
. - Commits the changes

git remote v,

...........................................................................

. - Checks which github repository you are connected to :
- git push ~u origin master ... . ... ..... ..... ..... I
. - Pushes change into github I & § ¥ EBE ® 3
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gmeQV\S Jche ngro sev\sov ‘s st‘\\ cahbvathg Whev\ -bhe Q

ﬁstart \t s eas\ev to Start a ?Y03vam wd;h the LED.
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TRRRL h"_\a””‘c’——{ ZY' ‘
l |he co\ov Sevxsov sees black awnd: wh‘te We u\se "+ to :

“wake Suve the vobot dnves Stvaight wh\\e c\n\/W\g We

: ?V03vavnmed \-l; to W\ake +,he robot dr‘Vé‘om the b\ack
line, and smce the b\ack line ts Stra‘ght the vobot w\\\

drive straight. This allows wove accuracy.

rroiect COLOF seng@@ | o
8]
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Why do we use
TeleOps Programs?

What 1S Teleops: Teleops programs dllow us to control the
cowmwmands on the controller will c\r‘\\/’mS W teamwork watches and

skills. That way we can custowmize each buttow.

Why S this important: Being able to customize what edch button
does on 3 contvoller will wake driv:vxg Sov dvivers wwuch easiev. |+
will be wiore com$ortable Sor the drivers because the controls will

be Cha\nged based on ouv preferences.

How does it work: We wmade 3 program to program what buttown
will do what and what happens whewn it 1S pressed. Then we upload
the program to the brain vun the program and start drviving,

e What is TeleOps?
82
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Teleops Program

HPragwma contig(Sensov, povtz, " LED, Sensovvex|@ LED)

#Pragwma contig(Sensor, povts, Gyvo, sensovvex|® Gyvo)

H#pragwma contig(Motor,” wotorl, Right, twotorvexia; PiDcontvol 'driveRight; encoder)
H#pragma contig(Motor, wotor3, Shift, twotovvexia PiDcontyol - encoder)
#pragwa-config(Motov, - motor4, Rawmp; twotovvex|a -PIDcontrol - veverSed - encoder)
H#7pragma config(Motor, wotovs, LeSt, twotovvexia PiDcontvol. veversed drviveLe§t, encoder)
#Pragwma.config(Motor,. wmotovq, Tail, twotovrvexi@, PIDcontrol veversed encoder)

#Pragwma config(Motor, wotovlo, Shooter, twotovvexi@ PiDcontrol veversed ewncoder)

//¥!lcode autowatically genevated by ‘RovoTc configuration wizard 1%/

//hELPs: //www.\/ex%ovum.com/t/discussion—ov\—usiv\g—tasks—im—vobotc/%az';‘
//httPs://vobocatz. com/Sunctions-motor.him
//ht£PS://github.com/vexq99A/Pitchingin

/¥T3sk to dutomadticdlly vock the vamp*/
task AutoRockerTask()
i
while(tvue)
i
/*Activate duto-vocker b\j channel.F - Up & Down.togethevr*/
if.(getdoystickvalue(BLnFu?p) ==.1)
i
i§(getdoystickvalue(BtnFhown) == )]
Wt counter = 0)
while(counter < 5){
//713ySound(SoundTdda);
//setMotovSpeed(Left, (00);
//setMo-l;ovS?eed(Righ-bl 00);
//setMotovSpeed(Shooter, 100);
//setMotovSpeed(Ramyp, 100);
//s\eep(b000];
//setMotovSpeed(Ramyp, 0);

Project
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//s\eep(la);

/1SetMotovSpeed(Ramyp . -(00]);
/1S\eep(5000);
/13etMotovSpeed(Rawm? ' 0);
/1s\eep(l0);

countev++)

task wmamn()

i

Project

Name

JRHHRKIRRIIRKIIRKIHRKIAK
*contvol- channel Setup.*

HIHKK IR RH KKK HIHHHRKHIK

channel ¢/D: JoyStick Drive

channel  A: Forward/Backwavd only -~ vevevrsed

chawwel. L: Shi§t opevation
chawnnel| R: Shooter operation

chawnwvel| E: Tail operation
channe| F: Ramp operation

channel Rup + RDowwn: AutoRockevr operation
*/

JRHHHARRRIHAFAIIHAR
*Declave vaviables*

*#**#%*#**#%*####%/

Static const nE threshold = (05 //set threshold constant Sov doystick wput to weed out'wnoise

static const nt SorwardThrvottle = (3 //set Fovward-thvottle constant
Static-const Wt turnThrottleN.= 4. //Set turn. thvottle nuwerator.constant
static const it turnThrottleD = 55 //set tuvn throttle denominator constant

385
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static int forwardSpeed; //declave local static variable forwavdSpeed

static int turnSpeed; //declave local static variable turnSpeed

[HRRHHKKRHKHKKRKHKRK

*Initidlization*
RRKEKKHRIRRHIKKK

setMotovEncodevunits(encoderDegrees);

setMotorBrakeMode(Right, wmotorBrake); //wmotovcoast, wmotovBrake, motorHold
setMotovBrakeMode(Left: wotovrbrake);

setMotov®rakeMode(Shift, wmotovrBrake);

setMotovrakeMode(Shooter, motovcodst);

setMotov®rakeMode(Ramp, wmotorHold);

setMotov®rakeMode(Tail, wotovrBrake);

vesetMotovEncoder (Right);
vesetMotovEncoder(Left);
vesetMotovEncoder(Shift);
vesetMotovEncoder(Shooter);
vesetMotovEwncoder (Ram?);
vesetMotovEncoder (Tail);

/*¥Stavt quxiliavy tasks*/
stavtTask(AutoRockerTask); // start task AutoRockevrTask

/¥Stavt wain control infinite loop*/
while(tvue)
£
/*Drivetrain
*Right joystick:-we use-the vight joystick (both channel ¢ and D) to control both driving

and turning,

*LeSt joystick: We use the left joystick to do only Straight wmovewents (channel A Sovr

Straight forward and backward),

Project

Name

*/

/14isplayTextLine(3, “joystick: %d’, getdoystickvalue(chD));

i’}(get)o\;sﬁckvalue(chc) > threshold |
getdoystickvalue(che) < ~threshold ||

getdoystickvalue(chd) 3 threshold ||

getdoystickvalue(chd) < ~threshold )

36
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forwardSpeed = getdoystickvalue(chd)/forwardThrottle; //qrab channel D Joystick

value-and stove n SovwavdSpeed

turnSpeed = (set)o\,stickva\ue(chc)*twvx‘rhvott\eN)/twvxThvotueD; //Svab channel .c

Joystick value and stove in turnSpeed

setMotovSpeed(Left, fovwavrdSpeed + turnSpeed);
setMotorSpeed(Right, forwardSpeed - turnSpeed);
//displayTextLine(3, "Sovward+turn: %d’ SorwardSpeed + turnSpeed);
//displayTextLine(3, “joystick: #%d”, getdoystickvalue(chD));
sleep(l0).//73use to 3llow Systew to process bther tasks

b

else 1§(
getdoystickvalue(chA) - threshold ||

getdoystickvalue(chA) < ~threshold )

i
SovrwavrdSypeed = 3etbo\jstic\<va\ue(chA)/%ovwavdThvott\e‘, //9\rab chanwel A doystick

value and stove w SorwavrdSpeed

Project

Name

setMotorSpeed(Left, -~forwardSpeed);
setMotorSpeed(Right, -ForwardSpeed);
sleep(l0);: //p3use to allow Systéw. to Process bthev £asks

¥
else
i
setMotovSpeed(Left, 0); //set all dvive wmotovs to vest
setmotovs?eed(?’nghtl 0); //set all drive wotoirs to veést
¥

JXShift by Chdviviel E¥/
if(getIoystickvalue(BtnEup) ==:()

i

SetMotovrSpeed(Tail, 100);

sleep(lo);- //p3use to-3llow -Systew. to process other tasks
¥
else i¥(9e+,)o~js+,ickva\ue(’\StV\EDowm) ==10)
i

SetMotovrSpeed(Tail, -100);

sleep(i0)3-//p3use to dllow Systew to process other tasks
¥
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-------------------------------------------------------------------------------------------------
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.................................................................................................

/ *?3‘”‘? b\j channe| F¥/ :
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i
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f
else ‘3;(set)o\jst.tkvame(’\’,tv\ﬂvdwn) l)

................. {

se-l;Mo-bowS?eed(Shootev -100); :

.................. E""§\ieé1'>(lo)','/'/’?'3&éélb'a'\ldvf/'s'y'si;evn'Lé'?:\rbbés's"o{;ﬁéf'{;hﬁks'"""""""""""""'
s SetMototS?eed(ShooteV o)

} ..............................................................................
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Autonowous ‘Prograw\

$#pragma config(Sensov, portz, TouchLED, sensovvexi® LED)

$#Pragma config(Sensor; port? - <olor, sensorvexi@- color&yayscale)

#Pragma contig(Sensov, ports, Gyvo, sensorvex\a Gyvo)

#H7pragma. config(Motor,. .motoxl, Right, twotorvex!a, PiDcontrol . driveRight, encoder)
:l:t?vasw\a cov&ig(Motovl wotovr3, Shift, twatorvex(@ PiDcontrol, encoder)

#pragma config(Motov, wotor4, Rawy, twiotorvexl@ PiDcontvol; veversSed ewncoder)
#Pragma config(Motor, wotovb, Left, twotorvext@ PiDcontrol veversed driveLeft encoder)
:l'—#?vagw\a cov@ig(Motovl wotov9, Tail, twotorvexi@ PiDcontrol, veverSed encoder)

H#Pragma config(Motov, wotorio, Shooter, twotorvexl@d PlDcontrol .veversed encoder)

//*!lcade dutomatically generated by 'ROBOTC' configuration wizard %7/

//htLtPs: //www.vex&omw\.com/t/discussiov~-ovx-usima-tasks-ivx-vobotc/33oz'z‘
//httPs://vobocatz.com/Sunetions-motor.hiwm
//httPS://github.com/vexqq9A/Pitchingin

/*¥Ta3k to-autowmatically vock-the vamp*/
task AutoRockevrTask()

i
while(tvue)

3

/*¥Activate duto-vocker b\j chanvel ¥ - Up % Down together*/
i§(getdoystickvalue(BtnFup) == ()
i
i§(getIoystickvalue(BtnFdowh) == ()§
Wt counter =0)
while(counter < 5)§
/1?\3ySound(seundTada);
//SetMotovSpeed(Left, (00);

//Se-l;MO-I;OVS?eed(R'\ght, 00);
/[setMotorSpeed(Shooter, 100);
/[setMotorSpeed(Ramp, 100);
[Isleep(5000);
/[setMotorSpeed(Ramp, 0);
/Isleep(10);
/[setMotorSpeed(Ramp, -100);
[Isleep(5000);
/[setMotorSpeed(Ramp, 0);
/Isleep(10);

counter++;

Projecty
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task wain()
i
/¥initialization Steps Stavt*/
SetTouchLEDColov(TouchLED, .colovRed); //Start. nitialization Steps

/*#**#%##%*%**##*%#
*Declave vaviables*
***%**#**#*##%##**/
nt turning;

it Rdowwn = =(l0}

[ HERKHKKKRKKKRKRHKHKK

*nitiglization*
HHHHAHHHHRHIHHN

waitiMsec(50007;

//Set wotov encodev: units

SetMotovEncoderunits(encoderDegrees);

//set wmotovr brake wode

setMotorbrakeMode(Right, motorbrake); //motorcoast, wotovrBrake, motorHold
SetMotordrakeMode(Left, wmotovrBrake);

setMotorrakemode(Shift, motordrake);

setMotorbrakeMode(Shooter, motorcoast);

SetMaotovBrakeMode(Ramp, motorHold);

setMotorbrakeMode(Tail, motordrake);

//veset SensovS/encodevs
veSetGyvo(Gyro); //ReSet gyro Sensor to o.vedding

vesetMotovEncoder(Right);

resetMotovEncoder(Le§t);

vesetMotovEwncoder (Shist);

vesetMotovEwncoder(Shooter);

vesetMotovEwncoder(Ramp); //5ull up position; 90 dowwn -l(o
vesetMotovEncoder (Tail);. //5ull. down position; qo up 380

Project
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//ca\ibrate .qyro.sensor
stavtGyvocalibvation(Gyro, gyvocalibrateSamplesioz4)y // longer cal, works better
waitiMsec(l00);
//-wait fov calibration £o §nish
while(getGyrocalibvationFlag(Gyvo))
i
displayTextLine(l, “calibvating... #b02d");
waitiMsec(i00);
¥
setTouchLEDColov(TouchLED, colovGreen); //Gyro Sensovr calibration completed
//?\aySouvxc\(soumc\’rada)‘,
evasedisplay();
vesetGyro(Gyvo);
/¥*nitidlization Steps-complete*/

/*¥autonowmous program Stavts heve*/
/*¥Stavt duxiliavy: tasks*/
stavtTask(AutoRockerTask); //stavt AutoRockerTask task

while(tvue)

{
/*Touch LED Sensov to Start the autonuous program*/
wai-buvﬂ;‘n\(get’l'ouchLEDva\ue(TouchLED) == 1)

/#*

/1testing testing
setSevvoTarget(Tail, 380);
waitiMsec(1000);
SetSevvoTarget(Tail, 0);
waitiMsec(l000);
setSevvoTarget(Tail, 380);
waitiMsec(l000);

setServoTarget(Ramp, Rdown);
waitiMsec(1000);
setServoTarget(Ramp, o0);
waitiMsec(1000);
setServoTarget(Ramp, Rdown);
waitiMsec(1000);
setServoiavget(Ramp, 0);

*%)
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//\i§t up Tail
setSevvoTavget(Tai - 380);

//vack up
vesetMotovEncoder(LeSt);
vesetMotovEncoder (Right);
setMo{;ov’laqet(Le’ét, -looo, 50);
setMotovTarget(Right, -l00o. 50);
waituntilMotovrStop(Left);
waituntilMotorStop(Right);
waitiMsec(500);

/1t up vawm?. to collect Pucks from yellow. vepo
setSevvoT avaet(kawx?l -40);
waitiMsec(500);

//dvive:Sorwavd
vesetMotovEwncoder(LeSt);
vesetMotovEncoder (Right);
SetMotorT. avrget(l,eﬂ-,‘ bo, 5o);
setMotorTarget(Right, 6o, 50);
waituntilMotorStop(Left);
waituntilMotorStop(Right);
waitiMsec(500);

//doww. ram?p

setSevvoT avaet(kawx?l 0);
waitiMsec(500);

//back up a little
vesetMotovrEncoder(Left);
vesetMotovEncoder (Right);
SetMotovTavget(Left; =80, (00);
setMotov’laqet(Right‘ -80, 100);
watuntilMotorStop(Left);
waituntilMotorStop(Right);
waitiMsec(50);

//come’ out 0§ yellow vepo
vesetMotovEncoder(LeSt);
vesetMotovEncoder (Right);
setMotorT avget(l,e-\i-l-,’ 220, (00);
setMotorT a\rget(Right‘ 220, [00);
waituntilMotovrStop(Left);
waituntilMotorStop(Right);
waitiMsec(50);
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//Shist leSt
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vesetMotovEncoder (Shift);
setMotovTavget(Shift, -500, 100);
waituntilMotovStop(Shift);
waitiMsec(500);

//back up
vesetMotovEwncoder(Left);
vesetMotovEncoder (Right);
SetMotoyT, avaet(Le%, -420, 80);
setMotovTavget(Right, -420, 80);
wattuntilMotorStop(Left);
waituwti\MotovSto?(Right)‘,
waitiMsec(500);

//ShiSt lest

vesetMotovEncoder (Shift);
setMotovTavget(Shift, -300, (00);
waituntilMotorStop(Shift);
waitiMsec(500);

//turn (30 desvee leSt
resetGyro(Gyro);
while(getGyroDegrees(Gyvo) < (78)

L
turning = get&\,vobegvees(&\yo)‘,

setMotovSpeed(Left, -(l00-turning/2));

SetMOtOVS?eed(Right, (loo-turning/2));
i)
SetMotovSpeed(Left, 0);
setMotovrSpeed(Right, 0);
waitiMsec(50);

//back up towadvrds.blue vepo
vesétMotovEwncodey (LeSt);
VesetMotovEV\codev(Right);
setMotovr T avaet(LeS}t, -235 100);
setMotovrTavget(Right, - ~235; 100);
waituntilMotovStop(Left);
waitumti\MotovSto?(Right)‘,
waitiMsec(500);

Date

Page

94



Project

Name

//dvive Sovwavd slightly
vesetMotovEncoder(LeSt);
resetMotorvacodev(Right)‘,
setMotovTavget(Left, 40, 50);
setMotovrTavget(Right, 40, 50);
waituntilMotovStop(Lest);
waituntilMotorStop(Right);
waitiMsec(500);

//bvivxg dowwn.Tail o, collect: pucks Svow blue vrepo

setSeyvoTarget(Tail; 0);
waitiMsec(2000);

//dvive Sovwavd Slightly
vesetMotovEncoder(Left);
resetMotorEV\codev(Right)‘,
setMotovTavget(Left, 200, 80);
setMotovTavget(Right, 200, 80);
waituntilMotovStop(Lest);
waituntilMotorStop(Right);
waitiMsec(500);

//\i§t up Tail
SetServoTavget(Tail; 380);

//Shist left
vesetMotovEncoder(Shist);
setMotorTarget(Shift,; -250 - 100);
waituntilMotovStop(Shift);
w3aitiMsec(b00);

//dvive Sovwavd
vesetMotovEncoder(Left);
YeSetMotOYEV\codeV(Riaht)‘;
setMotorTarget(Left, 700, [00);
setMotovrTavget(Right, 700, 100);
waituntilMotovStop(Lest);
waituntilMotorStop(Right);
waitiMsec(500);
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//turn on shootevr
setMotovSpeed(Shooter, 50);

//vock the vam?p
setSevvoTavget(Ramp, Rdown);
waitiMsec(800);

setSevvoT avaet(Ram?l 0);
waitiMsec(800);
setSevvoTavget(Ramp, Rdowin);
waitiMsec(800);

setSevrvoT avaet(Raw\?l 0);
waitiMsec(800);
setSevvoTavget(Ramyp, Rdown);
waitiMsec(800);

setSevvoT avaet(Rawn?’ o)
waitiMsec(800);
setSevvoTarget(Ramp, Rdown);
waitiMsec(800);

//9ving doww T3il to.velease.pucks §rom uppevr veservoir

SetSevvoTarget(Tail; 0);
waitiMsec(500);

setSevvoT avaet(Ram?l 0);
waitiMsec(800);
setSevvoTavget(Ramp, Rdowin);
waitiMsec(800);

setSevrvoT avaet(Raw\?, 0);
waitiMsec(800);
setSevvoTavget(Ramyp, Rdown);
waitiMsec(800);

setSevvoT 3V3et(Rawr\7, o)
waitiMsec(800);
setSevvoTarget(Ramp, Rdown);
waitiMsec(800);

setSevvoT avaet(Ram?l 0);
waitiMsec(800);
setSevvoTarget(Ramyp, Rdown);
waitiMsec(800);

//turvn 05§ Shooter
setMotorSpeed(Shooter, 0);
/8t up Tail
setSevvoTarget(Tail, 330);
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/*#
//vacK up Svom Fence
vesetMotovEncoder(LeSt);
vesetMotovEncoder(Right))
setMotov’lavrget(LeSEtl -100, 100);
setMotorTarget(Right,. <100 (00);
waituntilMotorStop(Left);
waituntilMotorStop(Right);

waitiMsec(50);
#*/

//shift leSt
vesetMotovEncoder(Shist);
setMotov’laqet(Shi‘Gt, -800: (00);
waituntilMotorStop(Shist);
waitiMsec(500);

//back up Svom Sence
vesetMotovEncoder(LeSt);
vesetMotovEncoder (Right);
setMotovTarget(Left, ~200  100);
setMotorTavget(Right, -200, (00);
waituntilMotovrStop(Lest);
waituntilMotorStop(Right)y
waitiMsec(50);

//use colov sensor t6 detect black line

Wt threshold = 803 //white ~ (605 black ~ bo (gvay scale)

while(getcolovvalue(color) >-threshold) // While the colov: Sensor:in '3va\jsca\e' wode veads 3 value
less thawn threshold

i

setMotovSpeed(Shife, =100);

b

setMotovSpeed(Shift, 0);

waitiMsec(50);
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//\owey vam®p
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SetSevvoTarget (Ram?; 0);

/13RSt et

vesetMotovEncoder (Shist);
setMotovTavget(Shift - -12o; {00))
waituntilMotorStop(Shist);
waitiMsec(500];

//back up to blue repo
vesetMotovEncoder(LeSt);
vesetMotovEncoder (Right);
setMotorT a\rget(LeH-,, =700, 100);
setMotorTavget(Right, -700, [100);
waituntilMotovrStop(Left);
waituntilMotorStop(Right);
waitiMsec(bo);

//dvive: $ovwavd slightly
vesetMotovEncoder(LeSt);
vesetMotovEncoder(Right))
setMotorT avget(l—eﬂ;, 4o, 50);
SetMotovTarget(Right,. 40, 50);
waituntilMotovrStop(Left);
waituntilMotovStop(Right);
waitiMsec(500);

//bving.dowwn T3il to collect pucks §vow blue vepo
setSevvoTarget(Tail, 0);
waitiMsec(2000);

//dvive.Sorwavd slightly
vesetMotovEncoder(LeSt);
vesetMotovEncoder(Right);
setMotorT avaet(Leﬂ;’ 200, 80);
setMotovTavget(Right - 200 -80))
waituntilMotorStop(Left);
waituntilMotorStop(Right);
waitiMsec(500);
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//\i§t up Tal
SetSevvoTavget(Tail  330);

/13hiSt -vight
vesetMotovEncoder(Shift);
setMotorTavget(Shift, 300, 100);
waituntilMotovStop(Shift);
waitiMsec(500);

//dvive Sorwavd
vesetMotovEncoder(LeSt);
vesetMotovEvicoder (Right);
SetMotovTavget(LeSt, 620, (00);
setMotovrTavget(Right, 620, 100);
waituntilMotorStop(Left);
waituntilMotorStop(Right);
waitiMsec(500);

//tu¥n on-Shootevr
setMotovSpeed(Shootev, 60);

//vocK the vam?p

setSevvoTaqet(Tai\, 0);
setSevvoTavrget(Ramy, Rdown);
waitiMsec(800);

setSevvoT anjet(kaw\?, 0);
waitiMsec(800);
setSevvoTarget(Ramy, Rdown);
waitiMsec(800);
setSevvoTarget(Ramy, 0);
waitiMsec(80a);
setSevvoTarget(Ramy, Rdown);
waitiMsec(800);
SetSevvoTarget(Ramy, 0);
waitIMsec(8¢0);
setSevvoTarget(Ramy, Rdowh);
waitiMsec(800);
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-------------------------------------------------------------------------------------------------

-------------------------------------------------------------------------------------------------

: : d VeSetWtWE?‘COdeV(:ﬂ‘sh’c)»: . : . : : : . . :

— F— . sebMotovTavget(Let, 200, 100);. . ... S — - — — b A - :

: setMotorT aviget(’lligi'\t -200, 00); © : : 3

JP L waitORETMOtorSEoR(Lestli L . T - R s P S o b e P S :

: : . wantwht\\MotovSto’L’(R‘ght)“ : : : : : : : : : :
wanthSeC('a‘oo), :

.................................................................................................

.................................................................................................

vesetMotovEncoder (Shift);:
sethtovT av:get(Shi:‘Gt -8';‘5 loo)‘;z

wantunt\\MotovSto?(Sh\¥+,) )
wanthSec(looo),

.................................................................................................

L resciMotorEncoder (it § & § 4 1 £ & 5 i

..... ..... . getmé)tow‘ravsaeul.e{t.,.aoo, :mo.); s ..... e ..... ..... ..... ..... ..... ..... .....
setMotovTavget(Right, 300, (00);

S S— E.wa.wmmmvstoewem ...... . — - SO S . S - - :

: : : wantuht\\MotovStoz(R‘ght)" : : : : : : : . . ;
wanthsec(';oo), .

-------------------------------------------------------------------------------------------------

//Slm'?t Vtght :
VesetMotovEV\codev(‘Sh \’H;) )

setMotorTarget(Shift, 800 - (00);
waTtUNLTIMOtorStop(Shift);

.............. SISE RGeS e s By e e s e Pl e e P
v 4 vl i e Py siigh tebs +Te e i 4 i ik ot S wik D ik i i s 04 Fon s i v bs o :
@ Qresettyrotgyon 8 & F 0§ K 8 4§ 1 ¥ & E ¢
£ nch o - while{gebnyroDegrecs(éyro) > -.g) ....... S roey T Ty anand . B b G i :

.................................................................................................

.................................................................................................

.................................................................................................



setMotovS?eed(Le-\l-L‘ (20++,MVV\\V\3/7—))‘, :
I.....I.....I.....I..SetMQ‘hO.VS??Qd(RTQHt,.-:(30-3—1;%(‘1.\?)'\'911.))}.I.....I.....Z .....

------------------------------------------------------------------------------------------------

setMotovS?eed(R\glr}t, o) :
wa|+,1MseC('7‘0):

vesetMotovEncoder(Left);
Vese£MotoréV\codev'(Right)):

-------------------------------------------------------------------------------

L wwbmaesorStop®ighels L L Lo
Z.....I.....Z..wa..umgec.(i;o),....l...........I.....I.....Z.....I.....Z.....I.....Z.....Z.....I.....Z

-------------------------------------------------------------------------------------------------
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Parts List:

Ex Wheels Spacers

bx w\.otovs Peqs without cap
(‘brain

IZ %13 beams 7395 b
Stando§§s ne Lt o

o ! Ix (0 2x(Z beawms

o ix2 6:IxIl beawms

@  30x4 4 4xg Planks

® X3 2:2x2 planks

[ bau-,ev\j (XZ conwnectoy pieces
[ touch:LED:Sensovr (X[ connectov:pieces
Tvanspavent plastic plates HovSey cownector ‘pieces
5 (x(l beaws (4 Stoppevrs
Rubberbands washevrs

6 2x20 beams 2x2 cowwectoyv Ppieces

Geavrs 2xZ pegS
Axles "

L 7Yieces
'Peg connectov Wn
- T Pieces

\

g 22 2x2 beawms
2 2X20 x4 beaws
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