Passing Inspection “
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What you need to know to pass inspection, eventually ;)

e Know the rules

e Weights and Dimensions

e Bumpers

e What is on your robot

e Pneumatics

e Resources
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NO ROBOT
LEFT BEHIND
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Inspectors

Robot inspectors are there to help you field a safe and legal robot
Every inspector brings their own experience and knowledge
We want every robot on the field and will do our best to make that happen

Ask questions, learn, grow, and have fun celebrating your robot
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Know The Rules

Read the Game Manual
Follow the Blog and Updates

Make notes on requirements,
dimensions, limitations, etc.
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Pre-inspect your own robot

Use the inspection checklist

TRE/A D 3219



2024 FRC Inspection Checklist

TEAM NUMBER:
INITIALS (after pas: n;j
REINSPECTION (initial) __

st be < 125.5 Ibs.
Total Inspected Weight - ROBOT
BUMPER Weight - Must be
'RAME I’IZRIME'I ER F

swappabl

FRAME PE l(lMl.ll R=1

ROBOT may not extend beyond the F

Hard BUMPER parts - Defined t
suppun No BUN
m) may be wider than §
44" (~6mm) gap between
(nrnun Must be filled w
Wood backing - Must use
wiout extra holes affecting structural ini
Pool Noodles - Must use a psi
y, solad or hollow, but
12 8-6 cross section. <R408

15 pounds (—6kg).

20in. (~304 e¢m), height

be unsupported by ROBOT

19mm) thick X 5+45" (<127 mm

INSPECTOR(S): ____
DATE (after pamng)
FINAL INSPECTION (initial)

_ pounds
_Blue BUMPER
n) OK. <R1
he FRAME PERIMET
18 . (~1 Rl

4 (-1
ROBOT frame.

d p © exposed. <RA09 & Fig 87
12.7 mm) tall plywood, OSB, or solid robi
shallow clearance pockets and/or access holes are accey

nomrsal (247 - 2%4") pool noodles. Pool noodles m

y. <R408-C. Must use a dura

Color - Must be able to display red or blue to reflect alliance color. < R405

Team number - displayed wi
from approximately 60" (1

rabic numerals,
cm) when wa

FIRST logos comparable to Virtual K(

Attachment - Must be securely mounted when attached and be casily removable for inspection.

Height - When ROE

man. font 4% (~1lcm) X %" (~=13mn
round the perimet the ROBOT. N

150 be applied <R4

T'hey may not be articulated. <R402 & R4A03

No Sharp Edges or Protrusions that are a ha

No Prohibited Mate E.g. sound, Jasers (

No Unsafe Energy Storage Devices - Carefully consider s

ard for participants, ROBOTS, ARENA. or FIELD. ~R202

ME PERIMETER by more than 12 . (30 ¢

pounds

_pounds
ER <R102

m) <R105

3em) <R401
RA08-B

8" (~20cm), Gaps < '
BUMPER segments must be supporie tleast 5™ (~13mm) of ROBOT frame at
are OK) <RA10 & F

stroke, 1n white, and be

s may be used for num

R4 & RA0B-G

0T 15 on a flat floor. all BUMPER segments must reside entirely between the floor and 745" (

ated hazardows matenals <R203

No Risk of Damuge to Other ROBOTS - E g damaging, ents 2 cring G419 & R203

No Risk of Damage to FIELD - E g metal cle

No Risk of damage to Game Pieces — arcas inleracling witl
Decorations - Cannol interfere with other ROBOTS ¢

End Game

devices may be repasred with parts identical to the o,

ced with identical fuses only. Servos
Battery
Other Batteries
output per po
PDI
Main Breaker Accessibility

lower) may be inserted in the §
ROBOT Radio - A sing

GAME PIECES can be removed from ROBOT and ROBOT fro
0~ ROBOT not designed to reduce working le

ng device o

9 radio powe

D without pow 204
h of ficld chan (¢.g. create slack or twist chain)
and output shaft, n

e may be

nay be modified manufacturer's instructions. <RS03, R710r

ROBOT battery, securely fastened mside ROBOT. <R601, R605, R606:

Small batteries for CMOS/RTC are OK
cakers must be easily visible for inspection <R613

I A main breaker must be resdily accessible with labeling preferred.
Allowable PD Breakers - Only / \‘h* A, MX5-A, MX5-1 g
Re

cakers or REV Roboties

d via a VRM +12 volt, 2 amp oulpi =V E

malic systems <R203

cces free of sharp or damaging surfaces <R206
ronics or sensors. be in spirit of “Gracious Professionalism™

R106

ed. window
PDPPDH fuses

100Wh (20 000mAh at $V) and § Amp max
R602

R612

ATO (40A or

or dr

from the PDP/PDH. The VRM/RPM or winng must connect 1o the dedicated +12 volt output on the PDP/PDH l(:n}m LE |-)ﬂ

are casily visible
CANBUS -1
roboRIO Power - Only
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R702, R707

if no other CAN devices are used. <R716
¥

H. <R615

2024 FRC Inspection Checklist

m;
Power On Check (Driver Station must be tethered to the ROBOT)

We. the Tean

we are

understand tha

Wire Size Minimum und Breaker Size - obey
> main breaker 1o
ust have min 12 AWG (13

onventions.

mm?) Wire connee
ire must be color coded - red, yellow, white, brown, or black wistripe for +24, +12

(positive) wires and black or blue fo

Copper Wire Only - All wire used on ROBOT m wire. (Signal wire excluded

1 Wire per WAGO - ( sch WAGO terminal. Splices and/o

distribute powes 1o multple branch circuats but all wires i the splice are subject to the wire

Motors

Actuators - Electrical solen

Motor/Actuator

Wire Colors 3 VDC supp

y return wires except original wire by manufscturer <R624
1 ware may be mnss al blocks. may be used to
ze rules <R618:
motors ~R301 &
tuators or electromagnets, le: n walts R301 & Table 8-1
gal motor controller m mol e .ul] minals v
be indivy
c Spike)
Motor/Actuator Control - Mo
signals from boRIO or through )
Custom cuits, Sensors and Add;
Custom Circuats may not produce voltag
Poeum: Control Module (PCM) - PCM/E
Isolated Frame - Frame must be electneally isolated fron
n either PDP. Px)H battery post and chassis) <R611

s may be dnven by a s

RS04, R
sactustors must be controlled by legal motor controllers as
RS04, R712-R714. R717. R

! speed controllers,

No Modifications - Actuator mounting

[labels allowed. No pa
Compressor - Only one (on ROBOT

nly) FRC Legal compres 11CH
Compressor Pawer - Must use « PCM/PH or Rel RB12 & Table 8-2
Compressor Control - A Pressure § ot roboRIO to control compressor
Vent Plug Valve - Must include an easily-scee alve to release all system pressure. <R813
Tubing - Equiv. to K¢ ation may be required) <R804-Dx
Gauges - Must b wressure side of the re

visible. <RS

or I..n.n. labels I()"lw
ow rate) may be used. <R806:

with a maxsmum OD ¢

lator outlel(s) and be readily

ponents al working pressure. must be rated for at least 70 ps (—483 kPa. 4.8 Bar). All
862 kP'a, 8.6 Bar). <R802
must have a max I'8™ NPT, BSPP, or BSPT port diameter, be controlled by either
not be combined. <Table R804-C R84

Valve Control -
a PCM or PH or Relay Module and valve

Unauthorized Wireless Communication — No wireless communication to/from ROBOT or OPERATOR CONSOLE without
T writlen permission. No rad
Confirm Preumatics Operation — With no pressure in system, ¢ o d s
stops ~ Stops a

Check Main Pressure - Must be

413KkPa, 411 RBOE
Compressor Relief Valve t
Relieving Pressure Regulator
ROBOl Signal hi(s) - A

ne side of the ROBC

r) or less unds
\‘ Har) <R807> and Working Pressure mus

hed 1o (or
413 kPa 4.1

s) the compressor outlet port
1l working pressure

Verify Team Number on DS - Tea
Software Versions
Power OIT

x5 Bridge at kiosk for this event
The roboRIO imag and DS (24.0 or later) must be loaded <R701
ROBOT, then open Main Break sve power from the ROBOT, confirm all LEDs

ve and confirm that all pressure 15 vented to atmo ¢ uges read O psi pressure

above floor (approx.). May have hook snd loop hook side aftached to secure to

n. attest by our si; 24 Kickofl, and
ot ¢ ny' rules 0 We confirm th s ‘I our team’s work. We

d, atany t

T'eam Mentor

Inspection Checklist
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Let's measure that



T

Weights and Dimensions

Normally gets checked at the inspection station outside the pit so...

e Weigh your bot ahead of time

e What is your frame perimeter

e What are your maximum dimensions

e Give vourself some wiqggle room

) 3219
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Weigh Your Bot Before You Get To The Event

Batteries and bumpers are extra
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Dimensions

Frame Perimeter?
Starting Configuration?
Extensions?

Limits?
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Size and Weight:

R103 _pounds

ROBOT Weight - Must be = 1255 Ibs. (—56kg) excluding BUMPERS and battery 103> _ o
Total Inspected Weight - ROBOT + swappable mechamsms <150 lbs, <[103> __pounds
BUMPER Weight - Must be = 15 pounds (—6kg). “R407> Red BUMPER ___~~ Blue BUMPER

__ pounds

FRAME PERIMETER - Frame must be non-artsculated. Minor protrusions <14 (6mm) OK. <R101]

STARTING CONFIGURATION — Parts may not extend past the vertical progection ol the FRAME PERIMETER. <R102
Starting Volume ~ FRAME PERIMETER < 120in. (—304 ¢m), heaght < 48 . (121 em) <R1

Phlayving Conliguration - ROBOT may not extend beyond the FRAME PERIMETER by more than 12 in. (—30 ¢m) <R105
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Give yourself some wiggle room




Bumpers

Don't skimp, build them robust
Two sets, Reversible, Cover

Follow the rules: FIRST Bumper Guide

TRE/A D 3219


https://www.firstinspires.org/sites/default/files/uploads/resource_library/frc/technical-resources/frc_bumperguide.pdf

1in. (*25mm)

limit for hard parts }"* =

optional aluminum /’_ covering
angle attached with

wood screws to clamp
fabric

y

example fastener system

(bracket is part of bumper

and fastens to robot with
bolts or pins)

_ 2 %in. (63 mm)
%in. (Y19mm) W , pool noodles
plywood

TRE/A D 3219
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Plywood
Backing|

OK
N\

Plywood
Backing

Plywood
ROBOT
Frame

Plywood
Backing ROBOT
Frame




J

NOT OK

ROSOT frame

SUMPLER
i

Assemb i
. '_IU(_'{ framm

TRE/A D 3219

ROBOT Frame

BUMPER
XL+ O




+—<1/2 inch

ROBOT FRAME PERIMETER

Mind your height, gaps, and support






BUMPERS
Coverage - BUMPER segments protect the entire FRAME PERIMETER, any gaps between segments < %57 (—1 3am) <R401
Hard BUMPER parts - Delined by BUMPER backing., may not extend =17 (~25mm) beyond ROBOT frame. <R408-H
Support - No BUMPER segment may be unsupported by ROBOT structure frame tor a length = 8" (-20cm), Gaps < %%
(~6mm) may be wider than 8. BUMPER scgments must be suppocted by at least 5™ (—13mm) of ROBOT lrame at each end
(= %" (—6mm) gap between segment and frame are OK) <R410 & Fig B-8
Corners - Must be hilled with pool noodle such that no “hard parts™ are exposed. <R409 & g 8-7
Wood backing - Must use *3" (=19mm) thiek x 555" (<127 mm + 12.7 mm) tall plywoeod. OSE, or solid robust wood backing
wiout extrancous holes afleching structural mntegnty. (shallow clearance pockets and/or access holes are acceplable). <R40B-A
Pool Noodles - Must use a pair of stacked 2" nomural (257 — 2 %47) pool noodles. Pool noodles may be any shape cross
secthion, solid or hollow, but both must be dentical 1n shape and density. <R408-C=. Must use a durable cloth cover secured as
i Fig B-6 cross section. <R408-1)
Color - Must be able to desplay red or blue 1o retlect alhiance color. < R405
Team number - displayed with Arabic numerals, man. font 47 (—=11em) tall X %57 (= 13mm) stroke, in white, and be casily read
from approximately 60° (1828 cm) when walkmg around the perimeter of the ROBOT. No logos may be used for numerals
FIRST logos comparable to 2024 Virtual KOP may also be apphed <R405 & R406
Attachment - Must be securely mounted when attached and be casily removable for inspection. <R4(0M & RIOB-G
Height - When ROBOT 15 on a tlat floor. all BUMPER segments must reside entirely between the tloor and 7457 (
above tloor. They may not be arbiculated. <R402 & R403
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What is on your robot‘?

Build quality
Energy Storage

Interaction with field
and game pieces

Know your robot




Electrical Systems

Electrical wiring

e Wire Gauge

e Color

e Correct Source

e Labels/secured/neatness
Motors

e Legal Motors
e Motor Controllers
e Control System




c
o

Frame Isolat
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% - L;uulull
No Risk of Damage to Other ROBOTS - E
No Risk of Damage to FIELD 2. metal cleats on t
o Risk of damage to Game l’n'\n areas inferacting
her ROBOTS® electronics or sensors, b s Profe

g surfaces

Decorations - C, 1ol interfere v
R203

End Game - GAME PIECES can be removed from ROBOT and §
TAGE Chain ~ ROBOT « =

med. window
i3 may be removed, and certain devices e repadred Wi ris identical fo the oniginals. PDPPDH fuses
v be modified per wiacturer's ns. <RS03, R710
attery, securely fastene e ROBOT l( 01, R605, R606
h (20.000mAh at 5V 5
OK. <R602
R613

COTS computing devie

M;nn Breaker Accessibility
ble PD Breakers - On
may be inserted in the
RUB()I Radio - A single Hosting \ 10 px d vis a VRM 2 amp output, B
from the PDP/PDE
are casly vis
CAN BUS
roboRIO Power

r REV Roboties ATO (40A or

Minimum and Breaker Size -
WG (7 SWG or 16m

Wire Caolors
(positive) wires and black or bl
(uppw Wire Only I m coppe:
1 Wire per WAGO ch WAGO termina
distribute power to multiple branch circuats but al plice are subject to
Motors — Only motors listed per Table 8-1, there may ln.- no more than four (4) plupulmm motors
Actuators eclnica tors or electr G
Motor/Actua r —Each | pller r Z e motor connected to the |
ed motors may be individually connected : or Automation Direct R,
S04, RSC
for contre
k\vll R712-R714. R717
i
P e exceeding 2 I‘
tic Control Module (PCM) - PCM module:
Isolated l'r me — Frame must be electneally
PDP/PDH battery p arxd chassis)




Pneumatics

s :
g+ Pressure relief valve

Use parts from known FRC vendor 4

——
Keep your documents ready to share Lf‘ R — Cormpressor
z T Y

with inspector -

Air storage tank

Air to working Working pressure

Don't modify any functional parts Sl A Clippard

No custom parts

Working pressure gauge .' Pressure switch

Check pressure relief settings

Pressure vent

plug Stored pressure gauge

TRE/A D 3219



Pneumatic System using one on-board compressor (n/a for RO S that do not use pneumatics
No Modifications - Actuator mounting pins may be removed, small labels allowed. No panting or large labels. <RRBO3
Compressor - Only one (on ROBOT only) FRC Legal compressor (max [1 CEFM flow rate) may be used. <RBOG
Compressor Power - Must use a PCM/PH or Relay module <RB12 & Table 8-2
Compressor Control - A Pressure Swalch must be wired directly to the PCM/PEH or roboRIO 1o control compressor. <RB12
Vent Plug Valve - Must include an casaly-accessible manual vent plug valve 1o release all system pressure. <RSI13
Tubing - Equiv. to KOF with a maxsmum O of 2™ (-6 mm) (documentation may be required ) <R804-1)

Gauges - Must be present on both the stored pressure side and working pressure sude of the regulator outlet(s) and be readily
vistble. <RB05-L, R8I

Pressure Rating - All pneumatic components at working pressure. must be rated {or at least 70 psa (4583 kPa. 4.8 Bar) All
components at stored pressure must be rated for at beast 125 psa (—862 KPa, B.6 Bar). <R802

Valve Control - Pneumatsc solenowd valves must have a max UB” NPT, BSPP. or BSPL port diameter. be controlled by erther
a PCM or PH or Relay Module and valve outputs may not be combaned . < Table 8-2. R804-C. & R514
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Power ON test

Know how to turn your robot on

Test pneumatic operation

e Does compressor turn on when enabled?

e Does compressor turn off at max pressure?
e Does relief valve vent excess pressure?

e |Is storage pressure and working pressure regulated correctly?

Check Driver Station for team number and software versions

Power Off Test

TRE/A D 3219



Driver station dimensions

Don’t make it too big
Wired controllers only
Put some velcro on the bottom
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Power On Check (Driver Station must be tethered to the ROBOT)
Unauthorized Wireless Communication — No wireless commumcation to/from ROBOT or OPERATOR CONSOLE without
prior MIRST wnitlen permussion. No radios allowed on the OPERATOR CONSOLE or in the pit <R707, R9OS
Confirm Pneumatics Operation — With no pressure in system, compressor should start when ROBOT 15 enabled
Compressor stops — Stops automatically at =120 pse (—827 KPa, 8.2 Bar) or less under roboRIO control. <RE8O7
Check Main Pressure - Must be < 120 psa (827 kPa, 82 Bar) <R807> and Working Pressure must be < 60 pst
413 kPa, 4.1 Bar) <RBOS
Compressor Relief Valve — Set to 125 psi, attached to (or through hard Gitings) the compressor outlet port. <RS811
Relieving Pressure Regulator — Set to = 60 psi (—413 XPa, 4.1 Bar), providing all working pressure. <RBOS
ROBOT Signal Light(s) - A legal ROBOT Srgnal Light (two max. ) must be casily visible while standang 3 {8 (100 cm) away
from at least one side of the ROBOT, and be plugged into the RSL port on roboR1O. Confirm that the RSL Nashes in syne with
roboRIO. <R70%Y
Verify Team Number on DS - Team has programmed the OpenMesh Wireless Brndge at kiosk tor this event. <R702
Software Versions — The roboRIO image (FRC 2024 v2.1 or later) and DS (24 0 or later) must be loaded <R701 & R901
Power OIT - Disable ROBOT, then open Main Breaker to remove power Trom the ROBOT, contirm all LEDs are oll, actuate
precumatic vent plug valve and confirm that all pressure 1s vented to atmosphere and all gavges read O psi pressure. <R813
Driver Console is less than 607 x 147 x 6’6" above Moor (approx.). May have hook and loop hook sude attached 10 secure 1o
Dnwver's Station shell. <R904

Team Compliance Statement
We, the Team Mentor and Team Captain, atfest by our sigmng below, that our team’s ROBOT was built atter the 2024 Kickoll] and

we are not aware of any rules it violates. We confirm that it and sts MAJOR MECHANISMS are products of our team’s work. We
urderstand that the LRI at this event may be consulted, at any tme, lor guestions ansing from ROBOT inspection

l'eam Captan l'eam Mentos
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Additional Resources

e Check out the Game & Season Info on FIRST
e Go to the AndyMark YouTube Channel for videos on passing inspection

e The FIRST YouTube Channel also has inspection resources on

o Weight, Measurement, and Mechanical Inspection
o Electrical Inspection
o Pneumatic System Inspection

e FIRST Updates Now (FUN Robotic Network) also did a special on inspection
e Chief Delphi is always a great resource for all things FIRST
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https://www.firstinspires.org/robotics/frc/game-and-season
https://www.youtube.com/watch?v=TDJ3Qfvj0aA
https://www.youtube.com/@FIRSTRoboticsCompetition
https://www.youtube.com/watch?v=sCATV5iM268
https://www.youtube.com/watch?v=KtPGO11VGlU
https://www.youtube.com/watch?v=NG-xajtlt5A
https://www.youtube.com/watch?app=desktop&v=_4CMMo32_pQ
https://www.chiefdelphi.com/tag/inspection

Thank you for your time
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