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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
students design and innovate as part of a team, experience failure, persevere, and
-~ » ‘ emerge confident in their ability to meet global challenges.
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Meet The Team

|
| Team 47126A has been competing

together for 1 year now. This will be all of
our team members 3rd year compbtlng
in VSRC. Our team has fortunately
competed at most levels of events
including local state qualifiers, Indiana
State Competition, and even 2025-2026
worlds competition. In the 2025-2026
Push Back season we were consistently
top 10 in skills in Indiana. | |

|

|

Landen - 4 years Zac';l - S years Johnny - 4 years

Builder, Coder, Note Booker, | Match Driver,
Skills Driver, ~Scouter " Builder
Loader
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The Englneerlng

Design Process

Identify the problem
Identify game and rob
Use words and picture

Brainstorm, Research, a
e | List Possible Solution
( ]

Build and Test

Select Best Solution an
e  Testing
e Decision Matrix
e Plans

ot design

S

nd Prototy

' Research Different Designs

d Plah

Build and Prbgram the Solution

Record Steps

" Make Iterations

ATest Solutlon _
e | Record aIITestlng Dat
e Find Best Solution

— What Do The Colored Coded
I Identify the problem

Brainstorm, Research, and Prc
Select Best Solution and Plan

Document instructions

NotebookEntnesM

totype the Solution

pe Solutions

- Tournament Results
B Team Management

- Extra Info

| Build and Program the Solutio
Test the Solution

project Notebook Setup
Zach Snider

Name

n

Date
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\
Game Elements HEEEEEEE HEE
e 56 Cups (36 start on field and each alliance match loads) e 4toggles |
o | 24 start grey side up | | e 4 loaders, two adjacent
' o 12 s’%rt clear side up ‘ to each alliance
. 63 Pins
o  4red/blue |
o 2q re(#/yellow |
2 preloads |

10 match loads ‘ — [ - - -
Lﬁstart‘m predetermined locations |

o 20 blue/yellow |
m  2preloads |

F 10 match loads ‘ ol ] * —
8 startin predet‘ —1 —1 - - e

ermined location
o 19 yellow/yellow
m 2 Match Loads | |
m 17 that start Match in predetermined locations
| |
|
|
|
|
|

<

e 9goals
4

Hianra ~allarad
nialricc colidicd
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Cups and Pins
T T T T T T T T 1]

(80.2]
3.16

g3
:‘0 | g )
+3 59]
a0 $2.32
ol
SN
18
V4 Y
S <l [ I . ||
S g: e Acupisusedto score the pins
= | | | | . If a pin is in the gray side of the cup |
| | then it would be considered not scored
| 1 | ' e Ifapinisinthe clear side of the cup
° i A pincanonly be -co%sidered - — then it is considered not scored

scored if it is on one of the 5

| goals or 4 alliance gJ)aIs.

e A points ona pin are} ||
determined by the visible
alliances color |

e Thereis also ayellow side and
' it is considered scorEd when it

is visible and the toggle is
switched to either th
the red side. ‘
I I O

|

blue or
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G I [ Alli ; | Is
‘ _Alliance Goal

[60.1]
$2.37

I
e  Everyteam canuse thé center and short goals

e  Only the red alliance can score on the red goal and only the blue
alliance can score on tbe blue goal

Half Scale
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51.6]
2.03

13.20

1660.2]
25.99

o o o o

The toggle determines what alliance gets the points for the
yellow pins in the same quadrant o

e The loaders are where you place your mz:
e To grab the match loads from the loader
them up.

Project. Game Analysis - Identify the Problem

Landen McCormick/Zach Snider

Name

[583.5]
22.97
[301]
11.85 |
atch loads.
s you need to|lift
P72 YT 7.
-— b
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Toggle:Yellow

Toggle: Blue

Toggle: Red

Red Pins: 15 points

Red Pins: 15 Points

Red Pins: 15 Points

Blue Pins: 5 Points

Blue Pins: 5 Points

Blue Pins: 5 Points

Yellew Pins: 0 Points

Yelllewy Pins: 30 Points

(scored for Blue)

Yelllew Pins: 30 Points
(scored for Red)

Total Total Total
Red: 15 Points / Blue: 5 Points Red: 15 Points / Blue: 35 Points Red: 45 Points / Blue: 5 Points
Autonomous Bonus 12 Points
Each Placed Alliance-colored Pin 5 Points
Each Owned yellow Pin 10 Points [ 1
Each Robot in the Midfield 8 Points
o Attheendof thle match each robot thaj is in the crossing the
invisible 3D vertical planelis considered in midfield.
e  This means thaTt the aI_Iiche gets an extra 8 points. || _
e The alliance with the most robots in midfield get the points for each
of the yellow pi?s on the center tall goal.
S S Half Scale
Project. Game Analysis - Identify the Problem
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Importantrules

1.  <SG2> — Horizontal Expansion is Limited -
Robots are allowed to extend past the original
size constraints after the match starts to a
max of 24" width and 24" length.

2. <SG3> — Vertical Expansion is Limited -
Robots are allowed to expand past the original
size constraints up to 50” vertically after the
match starts.

3.  <SG6> — Possession is Limited to one Cup and
one Pin - Robots must not contain more than
one Cup and one Pin. If a scoring object gets
stuck in the robot the robot must return'to a
legal starting position.

4.  <SG9> — Alliance Goals are Protected - Robots
aren't allowed to contact/interact with the
opposing alliances goal.

5. | <SG12> — Some Rules Change During
EndGame Period - Robots in the midfied must
limit vertical expansion to starting height.

6. = <R3> — Robots Must Fit Within A 18" x 18” x
18” - Robots must be in the size restraints
until the match starts when they can expand
to the restraints of <SG2> and <SG3>.

7. <R10> — Motors are Limited - You can have up
to 88w of motors meaning 16 5.5w motors and
8 11w motors.

Half Scale
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‘Controller Controls

ButtonUp ButtonX

Axis3 Axis2

Axis4 4—1—» 4—}» Axis1
() (X

ButtonLeft . . . . ButtonA
‘ ‘ ButtonB

ButtonDown

ButtonRight ButtonY

ButtonR2 ButtonlL2

Half Scale
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Brain Ports
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Week of 10/12

Brainstorm, Research, and Prototype the Solution

Monday Tuesday Wednesday Thursday  Friday

8 omni
wheel, 4
motor

8 wheel 5
motor
h-drive

8 friction
wheel 4
motor

Half Scale
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N

o DO »W

isa4 rjpo*or-S wheel
e an qmni- wheel.

The 1st of owl idea
drive train. AQ whe
Thisisan-all-arount
because it s%turdy
controllable. i

- 36 tooth gear
60 tooth |

gear
3.0625 inch
omni-wheel

“17.5inch—
channel
| Positives
|
e Stable ‘
e FEasy tol
 Build ‘
S Half Scale
Project. Brainstorming the Drivetrain =~
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This ¢

nd.idéa is a 5 motor 8 wheel h-drive,
rain. Every wheel is an omni wheel.
Irivetﬁain will allow us to mov

sidew

ays as well as forv\*ard and backward.

; ey 2. ;— ; -
. =il Positives
e Stable
—— e High
B 1 ~Maneuver
o ability
e

11 watt
60t gear

motor \ ! \

Pillow
|

bear

 34tgear

' 3in omni - .
~ wheel .
| T axel—

Ax

el

Project Brainstorming the Drivetrain
Zach Snider

pate 10/13
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The 3nd idea is a 4 motor 8 fri.L:tion wheel
drivetrain. This drivetrain will allow us to |
ove sideways as well as forward and

backward.

11 watt
60t gear

n1o1or~\7\\<\ \

Axel

Pil

. be:
1 Spacer_.

34t gear

3in frictio

Posit

lves

s B e Sl

ble

Sl»ow

N

d

Low

| e Go
: Aar

euver

Torqt

- | gbil
| | e Pus
L 1. - resi

ty
h
tance

| —
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Week of 10/19

Test the solution

Brainstorm The Solution

TASKS Monday Tuesday Wednesday Thursday  Friday

Drive Train

Front
Intake

Half Scale
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For the Speed test we are going to see how
long it takes for the drivetrain to get from

one end of the fied to the other end(12
feet). L] ~ To determine the feet per second we

~ will use the equation feet/time.
- Example: 12ft/4.5sec=2.66ft per
second |

-4 ft/s
3.5 ft/s
-3 ft/s

2.5 ft/s

-2 ft/s
1.5ft/s
-1 ft/s

0.5 ft/s

-0 ft/s

Half Scale
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~For the maneuverability test we are basing
t off of personal preference and control.

| - To determine control we made a
| ~circle around the field with cups and
we will count each cup we hit.

6 hits
5 hits |
- | 4 hif
T
hits

1 hit

(X N X
AN \\ i ‘ N
\0‘%'66\6 ‘ ‘Q$~ — | ‘95 e\é |
(00 ’\3‘&(\ A\'o -(‘\0\'0 \\‘&<\
)Y ) (\(\\ 63@%‘\“6 b‘ﬂ. 0’&30(‘
(e) W < 5\
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There will be 30 cups evenly spaced around the circle

Half Scale
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For the push force test w
Dual-Range Four Sensor
to drive the robot into w

e are using the |
which has a spot
ich will measure

the pounds of force ther

obot uses.

- For this test: we will be using the
~ mean push force in pounds (Ibs).

' 81bs
7 Ibs

- 61bs

51lbs

4 1bs

~31bs

~21bs

~ Tlbs |

project Push Force Test

Name

Zach Snider

Date 1 0/21
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For the push force test we are using the
Dual-Range Four Sensor which has a spot
to drive the robot into which will measure
the pounds of force the robot uses.

Speed Maneuv- Push

4 Motor 8
Omni wheel 710

erability Force

5 motor 9
Omni wheel 6/10 8/10 3/10
H-drive
4 motor 8
Friction 8/10 710 9/10
Wheel
Total

4 Motor 8

Omni Wheel 18/30

5 Motor 9

Omni Wheel 17/30

H-drive

4 Motor 8

Friction 24/30

Wheel

project Determine The Drive Train
Nname Zach Snider

pate 10/21
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The ﬂst of our ideas idea is a flex wheel
roller ‘on the front of the drivetrain that
funnels into the scoring mech

This #dea came from team 355B.

- .
" /.'
i)

N

-
@
”
v

Positives

e Funnels | e Stops
good : close to the
e Fast | front
e Small ‘o Potential
room for
___________ error

Half Scale
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Brainstorming The Frot ntake

¥]]1&20d ideais 1 flex Mee mHefand Lf o |

rubber band rollers. This desigtl also uses || ||
|

|

olycarbonate to funnel the pins/cups
directly into the front intake.

This idea came from team 29651J.

HEEEEN
\
Positives
|
e Funnels kes up a
- good of space
Fast e Potential
E " No zero ‘room for
spots error

TikTok g

@ technojaysrobotics

i—lalf Scale
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rd ig ai the f
bins and dunk into the
1g mech

Positives

t Small OW
Sturdy Only hol
e Accurate e pin
e Picks up d
all angles

ex

tt mo -
1 | )T Gear —
Actuat —
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o ing straight up
~ ~7 )

Thé 4L(h idea ils al Céntinuou
that can grab lpir{s and cup

(d)s)

S Ii\ft with a claw

> tHat are

annel

aw

|
|
|
|
|
|
|
|
|
|
|

[
| .
\ /)
i
Positives g
/] I}
| _ ] N
Fast e Only picks 1Y
Reliable ~ uprightup [ 1
e Onlyone | [pins and /f I |
~scoring | [euPsy || ) |
system | ¢ Canbe i
e At | | 'WObb|y“ ! / ............. %
| Pulley Wheel
| | =
EEEEEE 11
| ||
| |
|
—
- N |
|
|
|
||
Poject. Brainstorming The Front Intake =~ o
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The 5th intaké idea is .a doublé reve
bar (IjR4B) This intake can pick ev

rse 4
erything

Positives

\
o Tall | o Weighs a
e Accurate lot
] | e Wobbly

th!i.swdea
47126C

came from our sister team

Project. Brainstorming The Front Intake
Name ~Zach Snider
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Week of 10/26

Test the solution

TASKS Monday Tuesday  Wednesday  Thursday  Friday

Front
Intake

Half Scale

project Week of 10/26
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For the Speed test we are going to see how
long it takes for the front intake to pick up a

in.
f To determine the speed at which we

pick up pin we will use a stop watch.

3sec
2.75sec
2.5sec
2.25sec
2sec
1.75sec
1.5sec
1.25sec
Tsec
0.75sec
0.5sec
0.25sec
Osec

Half Scale
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For the Speed test we are going to see how

long it takes for the front intake to pick up a

Cup.

To determine the speed at which we
pick up cup we will use a stop watch.

3sec
2.75sec
2.5sec
2.25sec
2sec
1.75sec
1.5sec
1.25sec
Tsec
0.75sec
0.5sec
0.25sec
Osec

Project. Speed Test - Cup
Name Zach Snider

pate 10/26
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For the Stability test we are determining
how much each intake woobbles

80

70

60

50

40

30

20

To determine this we are going to use a
protractor to find the angle of motion when
active.

project Stability Test
name Zach Snider

Half Scale
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For the push force test we are using the
Dual-Range Four Sensor which has a spot
to drive the robot into which will measure
the pounds of force the robot uses.

Stability Jamming

Single Roller

Double
Roller

Continuous
Lift

DR4B

710 5/10

Total
Single Roller 22/30 DR4B 21/30
Double
Roller 20/30

Cascade Lift 24/30

Half Scale
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Week of 11/02

Iterations of the Lift

Brainstorming

Monday Tuesday Wednesday Thursday  Friday

Cascade
lift

Claw

Half Scale
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Making the Lif Bettsr

To make the Conti udus lift better \*/e are |
going to change it to a Cascade lift. To do
this we just need to change the set p for

the fishing line. .

D

- Extension - Rigging

Continuous Cascode

— We are also goingtobe
[ fivinaminar.icciiac lilk
1 I\IIIU 11TV TOOUCTO 1IN
wobbling and friction.
| |
old - New |
| |
- B - S B _
|
|
S A A O S | . [ B I
|
| |
‘ T
| |
|
|
|
‘ Half Scale
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The 1st claw design is the Vex claw. This |
claw is a good claw for beginners |

#1

Positives
e Sturdy e Weighsa
e Grippy lot
| e Picks up
one cup or
pin

Half Scale
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