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Who am I? – Billfred Leverette
● Pandamaniacs Class of 2004
● IT Consultant, SC Dept. of Agriculture
● Volunteer Coach for Pandamaniacs

2004-2006, 2018-present
● Previously: 5402, 4901, 2815, 1618,

and I used to work at AndyMark.



Who am I? – Billfred Leverette
● Five regional wins and one off-season, across three teams, 

all as second pick (or once, the backup)



Today!
● Cheap thrills!

○ Parts and practices that save us money
● Ugly hacks!

○ Hacking prices with the modern American financial system
● How I think my teams keep stealing event wins



Before we begin
Some of these cheap thrills and ugly hacks may require a generous 
benefactor or a very understanding bookkeeper.
Don’t hack off your school admin.

Most product screenshots are from mid-December 2023.
Prices change, stuff goes out of stock. I tried.



Cheap Thrills



Building simpler robots sooner.
Saying no to things makes your robot simpler and cheaper.
We’d already said no to cones in 2023, then we took too long making 
our floor cube intake before we realized it wouldn’t work.
We panic-built a human-load cube pooper around what we had.



March 7 (3 days to load-in), 9:03 PM



March 8 (2 days to load-in), 9:54 PM



March 9 (night before load-in), 9:21 PM



March 11 (quals day 1), 2:14 PM



March 11 (quals day 1), 7:01 PM



March 12 (quals day 2), 12:00ish PM

Imagine if we abandoned a 
doomed idea more than 
two days before load-in!



Scouting
Don’t scout to collect data. 
Scout to get actionable insights.
Google Sheets or Office 365
will help with this; they can live 
update a dashboard for drive team.
With this, we usually steal at least one 
qualification match win per event.



Onshape - Cloud-based CAD
We waste so much less material now.
It’s free to FRC teams.  Training included.  
Huge library of COTS parts to
drop right into your model.
Even works on our Chromebooks.
If not Onshape, then please do
at least some CAD somewhere!

Onshape’s parent company PTC is a Pandamaniacs sponsor.



Local business connector groups
We needed some parts machined. Our CNC router wasn’t operational. 
2815’s was down.  We had the raw material in-hand, so sending out to 
SendCutSend or similar would be expensive.
One Facebook post, and a sign shop cut it for us a night later.



Begging and Trading for Parts
Every team has stuff they won’t use.
Mentors: Ask on the FIRST South Carolina Slack. Fair chance someone 
has most common items, and they might just give it to you.  Or maybe 
you wheel and deal.  Whatever works for y’all.



Yard Signs
Literally scooped off the side of 
the road after an election.
Slit the flutes in the plastic on 
one side for bends.
Get one “nice” sheet of it at 
Lowe’s or Home Depot.



The Drill Shirt
Literally, any old T-shirt.
Cover your electronics when working
on the robot and making swarf.
Then remove and shake off.



Laptops
Off-lease business class laptops are the answer for FIRST teams.
● Lenovo ThinkPad
● Dell Latitude
● HP EliteBook
Under $300 on eBay/Newegg/Amazon all the time, and will smoke 
anything at that price at Best Buy.



I’m not crazy, they’re under $300.



Laptops - What to look for
● Get 16 GB of RAM

○ You could buy one with less and upgrade, but why?
● At least 11th-gen Intel processors

○ i5-11xxxx, i7-11xxxx, etc. i5-12xxxx would be 12th gen.
○ 8th-gen or later is required for Windows 11. Windows 11 is inevitable.
○ I don’t know the AMD equivalent, but that’d be fine too.

● Onboard Ethernet for the field/tethering
● Get something that can USB-C charge, it’s 2024 y’all.



Linux Mint for your old laptop
Installs off a USB drive
Great for turning an old laptop 
into a look-stuff-up laptop
(I use the Xfce edition.)
It’s free!
Linuxmint.com 



Scoring robot parts on eBay



Scoring robot parts on eBay



Scoring robot parts on eBay



Scoring robot parts on eBay



Scoring robot parts on eBay



Use your vouchers!
$50 to REV Robotics
$50 to Automation Direct
$65 to Digi-Key
$25ish TE Connectivity voucher for electrical bits (amount is squishy)
More to AndyMark and/or REV if you opted out of things
Maybe others to be announced later today?



REV Voucher Uses
● Control system parts–they’re better, trust me!

○ Radio Power Module ($40)
○ Pneumatic Hub, if you use pneumatics ($90)
○ Power Distribution Hub ($240)

● SPARK MAX if you didn’t get them off eBay ($90)
● Brackets (2 for $5)
● NEO ($48) or NEO 550 ($28)



Automation Direct Voucher Uses
● Pneumatics parts (small and light!)
● Wire
● Zip ties (good ones!)
● Tools
● Limit switches (tough ones!)
● Pushbuttons



Digi-Key Voucher Uses
● Keystone 4337 Brackets
● Microcontrollers 

○ Raspberry Pi Pico, Adafruit boards, etc
● LED strips and panels
● Screws and fasteners
● Small electronic components



FIRST Choice
Parts available for just the cost of 
shipping
Credit card required
Round 1 was in December.
Round 2 goes live later today with
additional parts available.
I’ll have Chris email my Round 2 thoughts later this weekend.



Amazon Warehouse Deals
Open box, scratch-and-dent, etc.
Still gets Prime shipping. And returnable if it’s that bad.
Usually, you won’t care–so why pay more?



Amazon Warehouse Deals



Amazon Warehouse Deals



Amazon Warehouse Deals



Amazon Warehouse Deals



😱 Paying Retail 😱
(yes, sometimes you should)



Hearing Protection
Everyone thinks of safety glasses,
but this is about as important.
We stock foam plugs and cheap
$3 Harbor Freight earmuffs.
The best safety gear is the stuff
your kids will actually wear.



Lights!
Find more things, help your vision.
Harbor Freight makes a decent
$20ish wall-plug light. We run 2.
Wait for a HF coupon if you can.
USB-powered ring lights are 
great for portable task lighting
and run about $10.



Label Maker
Label your wires.
Label your bins.
Label shelf locations for stuff to go back on.
They start at $25 on Amazon.
We got a nice one under $100 that’ll do 
heat shrink and stronger industrial labels.



Zip Tie Anchors (and alcohol wipes)
Makes your wiring SO MUCH NEATER
Use alcohol wipes to prep the surface
before you stick (your fingers are greasy)
$8/100 on Amazon, surely somewhere
with a voucher too.



REV ION system, in general
We used it in our SCRAP rebuild.
It’s incredibly well-thought-out and
easy to work with regardless of
your fabrication abilities.
Not necessarily something you 
bargain hack (unless it’s on eBay), 
but worth it.



10-32 Hardware
Standardize on it anywhere you can! Most COTS parts today have.
Fewer hardware varieties means you spend 
less on screws that weigh down your cart.
Sources: BoltDepot.com, Fastenal, Zoro,
McMaster-Carr, even Amazon or eBay.
I like socket head cap screws.



UltraPlanetary & MAXPlanetary

   For NEO 550 - M3 Hardware For NEO/CIM/775/550 - 10-32 HW



Hot glue and electrical tape
Electrical tape covers exposed pins.
Hot glue keeps wires in place.
We use a cheap wall-powered one.
You can get ones powered by tool 
batteries.
Don’t spend a ton on this.



120V Inverter
Charge laptops, run scouting devices,
power that hot glue gun, etc etc.
Many power tool lines have inverters, 
or use older robot batteries and an
automotive inverter.
Also good: 65W USB-C battery packs 
for that nice used laptop you got.



A Sam’s Club card
$45/year, less with a promo.
Makes breakfasts and lunches 
pass-the-hat cheap.
Nothing against Costco, 
Sam’s is in more SC cities.
Also, they have…



Sam’s Club Cutting Board
Still just $8.98!
● 15x20x1/2” HDPE Plastic
● Cuts like wood
● Tough enough for the field
● You’d pay double at 

McMaster-Carr for this
with better tolerances.



Sam’s Club Cutting Board



Sam’s Club Cutting Board



Sam’s Club Cutting Board
…okay, this was probably the upper
limit of cutting boards.
Bit heavy on the long-arm intake, 
bit flexy on the structure.
It only took us six years to get there.



Adhesive Posters
This was about $30 at Office Depot.
Drew it up in vector art software
(I use Linearity Curve for macOS/iOS).
Stuck it on an old piece of polycarb
and trimmed for clearances. Done.
Win or lose, look good doing it.



Laminated Paper
Not as good as adhesive posters, but cheaper and faster and doable at 
any copy shop with a self-service counter.
Design for 11x17”, trim off bleeds 
(white edges), then laminate.
Get your sponsors on the robot.



Driveway Markers
$3.48 at Lowe’s
Handy 48” long fiberglass pole for stuff
If you cut it, use heat shrink on the end.



Heat Shrink
Some mid stuff is in FIRST Choice. 
Or like $2 at Harbor Freight. 
What I actually like:
● 3:1 shrink ratio
● Marine-grade adhesive-lined
● Assorted sizes
$10-13 on Amazon.



F4 Tape
● Self-fusing silicone tape
● Nice and grippy
● Makes about anything a 

competent intake roller
● $14 on Amazon for 1-2 intakes 

worth



F4 Tape



The Thrifty Bot - www.thethriftybot.com
If they have it, it’s good stuff and it’s well-priced.
● Bearings
● Brackets
● Elevator and climber kits
● Compliant wheels
● Wire



The Thrifty Bot - www.thethriftybot.com
● 3D Printed Part Hex Inserts
● $25 for 5-pack
● Makes a robust spline for printed 

pulleys, roller plugs, gears, etc.
● Use the Onshape FeatureScript

to add the features easily.



NEO Brushless Motors on Drivetrain
● SPARK MAX has been the motor controller in the Kickoff kit from 

2021-2023, so you’d just need the NEO motors.
○ I’ll be shocked if it’s something else in 2024.

● Is it a splurge? Yes, but for good cause.
● Swerve drives are increasingly common and incredibly agile.

Even 1293 has one now. You’ve gotta do something to keep up. 



Using CIM or NEO 1.0/1.1? Fans after the match.
CIMs lose power over a match due to heat expansion adding more 
friction to the system. NEO 1.0/1.1’s temp sensor can’t save the motor 
in an overheat situation.

Cool them down with fans. Wire
in CPU-style ones from FIRST 
Choice, or use external ones 
after the match.



Ugly Hacks



Gift Card Hacking
You can often get a gift card for less than face value, which can 
stretch your money further.
⚠ This does tie your money to a store. If they pull a Toys R Us, 
tough. 
Use this when you know you’re about to spend the money somewhere 
and you know a return is unlikely.
⚠ Your credit card may offer extra warranty protection if you use it 
instead of a gift card. It’s less likely to apply on used things and stuff 
bought for others.  Read your credit card agreements if you care.



Route 1: Store sales
Stores will sell cards at a discount as a promo.  Sometimes money off, 
sometimes fuel points, sometimes “buy the card and $X groceries”.
Kroger, Food Lion, Office Depot, Costco, and Sam’s Club all have these 
promos at least somewhat often.
I follow GCGalore.com for these sales.



Route 2: Buying discounted cards
Marketplaces exist for people to sell unwanted cards.
They’re almost always delivered as an electronic card to print.
Buy from reputable ones that will make you whole if something goofs.
Ones I’ve bought from: CardDepot.com, Raise.com, GiftCards.com, 
MyGiftCardsPlus.com, eGifter.com



Route 3: Category Hacking
Does your credit card get 5% back at grocery stores?
Does your grocery store have a gift card rack?
Congratulations, you get 5% back at 
eBay/Lowe’s/Target/Staples/restaurants/etc.
Check your card for maximums, expect for the cashier to need a 
manager override, be chill if they’re sharing (real or made-up) rules.



Credit Card Offers
● AmEx Business Platinum: $200 twice a year at Dell
● AmEx/Chase/Citi/BofA offers to Lowe’s/Newegg/Dell/others
● Hit a new card sign-up bonus?



How I think my teams keep 
stealing event wins

(because I am not the captains that picked us when we won)



The Right Games (at lower levels)
2011: 2 offense + 1 defense/feeder
2012: Triple offense (we won as a backup)
2014: 2 offense + 1 defense/inbounder
2022: 2 offense + 1 defense
2023: 2 higher cyclers + 1 hybrid node scorer, then triple balance



The Right Events
Regional team counts: 38, 43, 43, 48, 62. 
Deep enough that the top seeds had real options, but shallow enough 
that they weren’t usually looking for big offensive production.
Palmetto 2012, they could get enough production (hence, backup).



The Right Robots
2011: Kit drivetrain, but treaded wheels for more traction
2012: Line up against the fender for easy shots
2014: Spring-loaded shooter on a 6-CIM kit chassis
2022: Kit AM14U with 4 NEOs
2023: 6 NEOs geared dummy fast, single-joint with roller intake, 
intentionally skinny frame (24” without bumpers).



The Right Robots
● Get at least a basic, consistent auto going.

○ 2023 example: Score a cube and drive out.
● Be able to drive anywhere you’re allowed to be.
● Maximize your time on the field.

○ Stuff not working pre-match? Lock it out or take it off.
○ Arm busted mid-match? Know the defense rules and do your best.
○ Arm dragging on the ground/bumper loose? Park somewhere useful.
○ Practice plowing game pieces to your partners with your drivetrain.



Game Sense
David from 2415 on ChiefDelphi, after Peachtree 2011:
“Do not underestimate 2815’s contribution to our alliance. Without 
them funneling us tubes so well, we never would have been able to 
hang enough for those 100+ point matches.”



Game Sense
1466’s SCRAP 2023 blog on ChiefDelphi:
“Some little details worth noting: while we were watching a 1293 
qual, their intake broke and was being dragged behind the bot. They 
quickly drove to the charge station, with the intake supported, and 
engaged. Our driver thought that was a great sign - a team that knows 
the rules and makes the right call when things don’t go as planned.”



Be Worth The Gamble
2815 at Peachtree 2011: tremendous robot issues.
1293 at Electric City 2022: tremendous robot issues.
● We were attacking the issues between matches.
● We kept it real when playing with high-seeded teams.
● We were down for the mission and ready to make modifications.
● They liked playing with us and the defense we served up when we 

worked, so they decided we were worth the gamble for playoffs.



Be Worth The Gamble
Paul from 4020, on ChiefDelphi after Electric City 2022:
“I’m a fan of the Pandamaniacs spirit and when 4265 confirmed that they 
were willing to risk a hail-mary rebuild for elims, they earned a place on our 
pick list. When the pick came around, 1293 was the team remaining at the 
top of our list. It took us a little while to commit to the selection given the 
background already discussed in this thread, but the outcome obviously 
validated the choice.
I was impressed with the fearlessness and can-do attitude of the 
Pandamaniacs crew attacking a one-hour remake.” 



In Closing
● Working smart can save you time or money (or, sometimes, both).
● Do things fast, keep testing and improving them.
● Prepare, come to events hungry, and that day will come for you. 



In Closing
Hopefully in less time than it took Pandamaniacs. 

It took us 19 years.
6,555 days.

But it happened.



Ask me anything!
Or find me on the FSC Slack!


