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Appendix A: Safety Manual & Training
Procedures

Spartan Robotics Team Handbook 2025-2026
FRC- Teams 971 & 9584
Mountain View High School

Purpose and Scope

This appendix establishes general shop safety rules, the tool certification and signoff process,
and safety and training requirements for individual tools and work areas used by Spartan
Robotics. It applies to all students, mentors, and volunteers working in the team's lab, shop, and
workspaces.

This appendix may be updated annually to reflect changes in process, timeline, or team
structure without requiring changes to the main Spartan Robotics Team Handbook.
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1. General Safety

e Know the safety rules — follow all safety rules for the lab and any specific machinery
you use.

e Get trained first — you must be trained before using any machine or power tool. Ask for
help when you need it.

e Don't work when tired — fatigue causes accidents and mistakes. Stop working if you
feel tired or frustrated.

e Never work alone — students need adult or trained-student supervision. Never use
power tools when you are alone.

e Stay aware — watch out for others around you, recognize dangerous situations, and
help teammates work safely.

e Speak up — safety is everyone's responsibility. If you see someone working alone or
unsafely, stop them and tell a supervising mentor immediately.

e Report all injuries — report every accident, injury, and near miss to a supervising
mentor immediately. Today's small incident could prevent tomorrow's serious injury.
(See Section 6 for full reporting procedures.)

No project is worth risking life, limbs, or eyes. Work safe, build amazing robots.
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2. Lab & Workshop Safety

Failure to follow these rules can result in loss of shop privileges and/or referral to the school
disciplinary system.

e Never operate machines or power tools without proper training and adult or
trained-student supervision.
Wear safety glasses at all times in the lab and machine shop. There are no exceptions.
No backpacks in the lab or machine shop — leave them in the designated classroom.
Closed-toe shoes are required at all times. No sandals, flip-flops, mesh/canvas shoes, or
soft-shell shoes.

e Restrain hair and remove or secure all jewelry, watches, bracelets, necklaces, scarves,

lanyards, roll up long sleeves and tuck drawstrings before using power tools.

Do not leave machinery running unattended.

Clean your machines, your workspace, and put all tools away when finished.

No food or drink except water is allowed in the lab or machine shop.

Horseplay is not tolerated and may result in removal from the lab for the day.

If at any time you are unsure of what you are doing, stop immediately and ask for help.

2.1. Working Around Machines

e Watch where the "action" is when a tool is running (the blade, bit, or cutting surface), and
don't get distracted or distract someone else who is operating a tool.

e Stay outside a 3-foot "bubble" around anyone using a stationary power tool unless you
are the one using it. Even if you aren't using a tool yourself, you're responsible for
helping keep others out of that bubble.

e |[f a part gets pulled into a machine, let it go — don't try to grab it. Move away, and turn
off the machine once it is safe to do so.

e Always turn off and unplug a tool before adjusting it. The one exception is changing a
drill bit, which can be done without unplugging.

If material binds or a tool starts to struggle, back off and stop rather than forcing it.
When carrying long stock or material through the shop, walk slowly and call out a
warning (for example, "long stock moving").

e Keep walkways clear of cords, material, and other trip hazards. Clean up spilled liquids
immediately.

e Floor-mounted machines must stay securely anchored — report any rocking or shifting
to a mentor.

2.2. Robot Safety

e Before enabling the robot, make sure everyone nearby knows — announce it clearly (for
example, calling out "Enabling").
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e Disable or power off the robot whenever it isn't actively being used or is being
worked on.

e Keep the robot's path of movement clear of people and objects, and aim away from
doors, entrances, and exits.

e Keep cables (like the Ethernet cable) clear of walkways so they don't become a trip

hazard.
e Always wear safety glasses and proper closed-toe shoes when near an active robot.

Spartan Robotics Team Handbook 4
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3. Certification & Signoff Process

Before participating in any team meeting or entering the lab or workshop, every member must
first pass the team's safety test: a single, generic online test required of all members. It is
self-study, not tool-specific, and must be retaken every season. The test is a 40-question quiz; a
score of at least 38/40 is required to pass.

Once a member has passed the safety test, using any tool beyond basic hand tools requires
two additional steps, in order:

1. Safety instruction — Attend the relevant training session(s) for the tool or tool group.
2. Tool signoff — Be individually signed off by an authorized trainer, tracked on the team's
Tool Training Safety Signoff sheet. A signoff means a trainer has personally observed

the member operate the tool and confirmed they can do so safely.

Once a member has completed instruction and signoff for a given tool, they may use that tool
independently under the standard supervision rules in Section 2.

Members who have not completed instruction and signoff for a tool must use it only under direct
supervision from a mentor or a student trainer.

Certification also determines active shop access — members are not eligible for shop access
until certification is complete.

3.1. Tool Groups

Tools are certified in groups, not all at once:

Green machines: hand tools, horizontal band saw, vertical band saw, drill press
Yellow machines: sander, notcher, press brake, turret punch

Lathe, mill, router, 3D printer, and other specialty tools are certified individually (see
Section 5).

3.2. Safety Test & Signoff Renewal

The safety test is self-study and must be retaken every season. Tool-specific signoffs, once
granted, remain valid for the member's time on the team and do not need to be renewed —
except that a mentor or trainer may require a member to retrain on a specific tool if the member
demonstrates they no longer have the skills to use it safely.

Spartan Robotics Team Handbook 5
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3.3. Signoff Records

Tool signoffs are managed by certified student trainers and tracked on the Tool Training Safety
Signoff sheet. A trainer's signoff is the official record of a member's clearance to use a tool
independently.

3.4. Preparing for In-Person Training

e Review the relevant tool's written training material or manual in advance.
e Passing the team's safety test is the first requirement — it must be completed before
attending any in-person tool training.

Spartan Robotics Team Handbook 6
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4. Tool-Specific Safety & Certification
Requirements

Specific details are also documented here: B Manufacturing Manuals

4.1. Hand Tools & Green Machines

(hand tools, horizontal band saw, vertical band saw, drill press)

e PPE: safety glasses (required at all times in the shop); closed-toe shoes; no loose
clothing or jewelry; hair tied back.

e Ear protection is optional but recommended for loud tools, particularly the band saw and
jigsaw.

e Drill presses in the shop do not use chuck keys — ensure bits are fully hand-tightened
before use.

e The dust collection system connected to the yellow band saw and the wood sander is for
wood only — never cut metal on it, since combined wood dust and metal shavings are a
fire hazard. Use the separate metal band saw for metal.

e Certification: part of the "green machines" group signoff (Section 3.1).

4.2. Yellow Machines

(sander, notcher, press brake, turret punch)

PPE: safety glasses; closed-toe shoes; no loose clothing or jewelry.
The dust-collection-connected sander is for wood only; use the separate metal sander
for metal (mixing wood dust and metal shavings is a fire hazard).

e These tools carry higher force and pinch-point risk than green machines; new users
should be directly supervised until signed off.

e Certification: part of the "yellow machines" group signoff (Section 3.1), with the turret
punch tracked as its own final signoff step.

4.3. Lathe

e PPE: ANSl-approved safety glasses at all times near the lathe; closed-toe, non-slip
shoes; no gloves, jewelry, watches, or loose clothing; hair tied back.

e Hazards: the lathe spins stock at high RPM — loose objects can become dangerous
projectiles. Never leave the chuck key in the chuck. Never reach over or around spinning
stock or tooling. Be aware of the tailstock protruding out of the lathe on the left side, it
spins at the same speed as the chuck.

Never attempt to stop the chuck by hand — wait for it to come to a full stop.

e Recommended operating range is 700-900 RPM for typical cuts; reduce RPM for

larger-diameter stock. And 500-600 for drilling.

Spartan Robotics Team Handbook 7
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A qualified mentor or trainer must be present and sign off before a new operator
uses the lathe for the first time. After that, standard supervision and certification rules
apply (Section 3).
Certification is tiered:

o Level 1: Passed the safety test and eligible for Level 2 (hands-on) training. Level

1 alone does not permit lathe use.

o Level 2: Certified to use the lathe to make spacers.

o Level 3: Certified to use the lathe to make shafts.
Before attending in-person lathe training, members should read the lathe manual and
pass the safety test.

Mill (Manual & CNC)

PPE: safety glasses; closed-toe shoes; no loose clothing, jewelry, or gloves near the
spindle or moving table; hair tied back.

Secure all workpieces with a clamp or vise before machining. Check tool tightness
before starting the spindle.

Keep hands clear of moving cutters, and never reach into the machine while it is running.
Remove chips using a brush or vacuum only — never by hand.

Manual mill and CNC mill are certified and signed off separately.

CNC Router

PPE: safety glasses; hearing protection recommended during continuous operation;
closed-toe shoes; no loose clothing or jewelry near the spindle or moving gantry.
Run the machine with all doors closed. Never touch the end mill while it is spinning.
Always E-stop and confirm the status light is red before entering the router enclosure.
Never let anyone enter while the light is green.
Watch the machine at all times while it is running. Double-check the toolpath against the
loaded stock and any screws before running a job, and don't move the router faster than
is safe.
Keep the chip collection system working, and clear jaws and fixtures of chips before
closing them.
Certification is tiered and requires demonstrated proficiency, not just attendance:
o Basic Router Setup: covers CNC router safety, machine overview, G-code
basics, loading material, changing/sizing end mills, and running/shutting down
jobs. Requires attending training and demonstrating the ability to set up and run a
job.
Basic CAM: programming toolpaths for router jobs.
Advanced Router Setup / Advanced CAM: available once a mentor has tested
and confirmed proficiency and independence at the Basic level.

Spartan Robotics Team Handbook 8
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4.6. 3D Printing

4.7.

4.8.

PPE: standard lab requirements apply — closed-toe shoes and safety glasses.

Use caution around the heated nozzle and bed, which take time to heat up and stay hot
after a print finishes.

Handle filament carefully — most materials are moisture-sensitive and should be loaded
and stored per the printer's spool procedure.

Certification and supervision follow a progression:

Attend a training workshop.

Practice with a previously trained member.

Print parts under the supervision of a trained member.

After sufficient practice, receive an individual printer account — but every part
must still be checked by another trained member before printing.

5. Once experienced, a member may check other members' parts before they print.

o=

Electrical, Soldering & Batteries

PPE: safety glasses required when soldering, to protect against solder splashes.
Soldering hazard: the metal tip of a soldering iron gets very hot — do not touch it while
it's hot.

General electrical hazard: robot batteries deliver very high current even at relatively low
voltage, creating a fire and short-circuit risk from loose wire strands, dropped tools, or
exposed connections. Treat all wiring as live unless you have personally verified it is
disconnected.

When crimping near or over the robot, cover the robot to catch loose copper strands —
stray strands left inside the robot are a short-circuit risk. Always use the correct crimper
for the connector type.

Quality control: always have a mentor or experienced member check your electrical
work. When disconnecting a wire, pull on the connector itself, not the wire ("pull test").
Battery handling: competition 12V SLA (sealed lead-acid) batteries are heavy and
contain corrosive chemicals that can burn skin. Inspect a dropped battery closely for
case cracks, and do not touch any leaked liquid or powder with bare hands. Alert a
mentor immediately to handle a spill. Always lift and carry batteries by the case, never by
the wires or connectors.

There is currently no formal signoff sheet tracking electrical certification; mentor or
trainer check-off of finished work is the primary control.

Carbon Fiber Layup

PPE: safety glasses, long sleeves, long pants, and gloves.
Work in a well-ventilated area. Wear a mask when sanding cured carbon fiber or epoxy
— dust can remain a health hazard for up to two weeks after cure.

Spartan Robotics Team Handbook 9
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e Avoid skin contact with epoxy. Epoxy is a sensitizer: repeated exposure ¥
increases the likelihood of developing an allergy to it. If epoxy contacts skin, clean with a
waterless skin cleaner, then wash with soap and water. If epoxy gets in eyes, flush for 15
minutes and contact a physician.

e Clean up epoxy spills with an inert absorbent such as sand. Do not use sawdust —
curing epoxy is exothermic and can ignite sawdust.

e Be cautious with large batches of mixed epoxy in a pot; the exothermic reaction
generates significant heat and can melt plastic containers.

Spartan Robotics Team Handbook 10
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5. Reporting Hazards & Injuries

Report any unsafe condition to a supervising mentor immediately.
Report any injury, no matter how minor, to a supervising mentor immediately. For a
medical emergency, call 911, then notify a supervising mentor.

e Report near misses — close calls that didn't result in injury — to the Supervisor on duty
or mentors, so hazards can be addressed proactively.

e Any student, mentor, or bystander has the authority to activate an emergency stop if they
observe a hazard.

e Damaged tools, cracked casings, or frayed power cords must be taken out of service,
tagged, and reported to a mentor immediately.

e Afirst aid kit is located in the shop; ask a mentor if you are unsure of its location.

This appendix was last updated: August 2026
Next scheduled review: April 2027

For the most current version of this appendix and all team policies, visit the Spartan
Robotics team website or contact team leadership.

Spartan Robotics
Mountain View High School
FRC Teams 971 & 9584
https://spartanrobotics.org
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