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Who is this guy & why should I listen to him?



● #47 - cofounder/mentor 1995-2007
● #573 - parent/mentor 1997-98
● #2849 - mentor 2011
● #3958 - cofounder/mentor/parent 2012-2014
● BOOM DONE. - Ri3D 2014
● #248 - mentor 2015-2017
● #88 - mentor 2018-present

Dr. Joe Johnson, Ph.D., P.E
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● IRVING LIIMATTA
○ Student on Chief Delphi 1st Year

● PAUL TERRASI  
○ Student on Schrodinger's Cat 1st Year 



Who is this guy & why should I listen to him?

● IRVING LIIMATTA
○ Student on Chief Delphi 1st Year

● PAUL TERRASI  
○ Student on Schrodinger's Cat 1st Year 



[INSERT Standard Disclaimer Here]

● One Man’s Opinion
● YMMV
● User Discretion is Advised 
● Contact your doctor if you develop double 

vision, acid reflux, or projectile diarrhea 



Standardize fasteners



Standardize fasteners - why?

● Simplifies build
● Simplifies maintenance
● Saves time during repairs
● Less stress during time outs
● Wins matches



Standardize fasteners - how?

1. PLANNERS gotta PLAN
2. BUYERS gotta BUY
3. CADDERS gotta CAD
4. BUILDERS gotta BUILD
5. ORGANIZERS gotta ORG



Standardize fasteners - how?
1. PLANNERS gotta PLAN
2. BUYERS gotta BUY
3. CADDERS gotta CAD
4. BUILDERS gotta BUILD
5. ORGANIZERS gotta ORG

1. PICK A THREAD (or maybe two)
2. CREATE A PECKING ORDER
3. LET EVERYONE KNOW ABOUT IT



Standardize fasteners - how?
1. PLANNERS gotta PLAN
2. BUYERS gotta BUY
3. CADDERS gotta CAD
4. BUILDERS gotta BUILD
5. ORGANIZERS gotta ORG

● #10 is a size natural choice 
○ Lots of FIRST things use it
○ Goldie Locks Size (i.e. “just right”)

● Hex drive
● 10-32 vs. 10-24 debate
● Button heads & Flat heads only

○ skip standard head



Standardize fasteners - how?
1. PLANNERS gotta PLAN
2. BUYERS gotta BUY
3. CADDERS gotta CAD
4. BUILDERS gotta BUILD
5. ORGANIZERS gotta ORG

● But #10 is too big! Now what?
● Pick a small standard thread as well
● 4-40 works for me 

○ Common Clamp collar screw
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Standardize fasteners - how?
1. PLANNERS gotta PLAN
2. BUYERS gotta BUY
3. CADDERS gotta CAD
4. BUILDERS gotta BUILD
5. ORGANIZERS gotta ORG

1. STD > SMALL STD > OTHER
2. BUTTON HEAD > FLAT HEAD > OTHER
3. NYLOC > STAR NUT > STD NUT
4. STD WASHER > OTHER



Standardize fasteners - how?
1. PLANNERS gotta PLAN
2. BUYERS gotta BUY
3. CADDERS gotta CAD
4. BUILDERS gotta BUILD
5. ORGANIZERS gotta ORG

Document & Communicate 
your pecking order!

If you keep it a secret, no 
one will use it.



Standardize fasteners - how?
1. PLANNERS gotta PLAN
2. BUYERS gotta BUY
3. CADDERS gotta CAD
4. BUILDERS gotta BUILD
5. ORGANIZERS gotta ORG

● BUY TRAYS
● BUY SCREWS, NUTS, WASHERS, & SPACERS
● BUY TOOLS TOOLS TOOLS TOOLS TOOLS
● BUY SPARES (and keep them separate)
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Standardize fasteners - how?
1. PLANNERS gotta PLAN
2. BUYERS gotta BUY
3. CADDERS gotta CAD
4. BUILDERS gotta BUILD
5. ORGANIZERS gotta ORG

● USE THE TRAYS
● RESTOCK THE TRAYS (and Tools)
● HAVE A SECRET STASH (and KEEP IT USEFUL)
● PERIODICALLY REORGANIZE & SORT, SORT SORT



Standardize fasteners - how?
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Standardize fasteners - how?

Ideal State: Reach 
TOOL TORR PRESSURE 
(for each critical tool 
that your team needs to 
support your standard 
fasteners)



Standardize fasteners - how? 4-40 TORX PLUS



Standardize fasteners - how?
REPLACE EVERY 4-40 ⅜” 
WITH TORX PLUS



Standardize fasteners - final thoughts

● Alloy Steel 170,000psi > Stainless 70,000psi
● Don’t sleep on nylon spacers (so nice)
● 10,000 washer types & styles. Pick 2 or 3 always 

buy those.
● Reuse ( just sort them well and toss the baddies)



HOLD YOUR BEARINGS IN PLACE

1. PRESS FITS ARE AWESOME… 
except when they’re not

2. LENGTH OF THE SHAFT 
STRATEGIES CAN WORK 
WELL… but they can also fail in 
spectacularly

3. TWO SCREWS CAN SAVE YOU
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Don’t Crush your Thin walled hollow tubes 
It’s 2024, PEOPLE!!! 3D print plugs to fill that inner space 



Fast Eddy Bearings FTW



WEIGHT? Who doesn’t wish they could save weight

½”X½”X1/16” wall Square Polycarb Tube plus VHB is Super Light, Super Easy and 
Super Useful

Takes a hit and bends back into place

Build structures easily using thin PC sheets and VHB 

Useful for last minute hacks too
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WEIGHT? Who doesn’t wish they could save weight

½” Thunder Hex - The Hollowing!

11/32” Jobber Drill + a Lathe 

Twisting stiffness comparison As Sold: As Hollowed:

Twisting yield comparison As Sold: As Hollowed:

0.1lbs for a 26” shaft - not a LOT but not nothing either
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WEIGHT? Who doesn’t wish they could save weight

½” 4130 Steel tube with 0.049” wall

Bending stiffness comparison Solid: Hollow: Solid AL

Bending yield comparison  Solid: Hollow: Solid AL

Weight comparison (1” shaft): 0.12lbs 0.04lbs 0.04lbs

Same as AL but X time stiffer!

WARNING: as purchased it’s always a few thousandths over (lathe or sand paper)



WEIGHT? Who doesn’t wish they could save weight



Long Live Dead Axles – but make sure they stay 
dead



WEIGHT? Who doesn’t wish they could save weight



AL Tube is an awesome thrust limiter
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Vernier Eccentric Adjuster 

Tight belts (and chain) are happy belts (and chains). Often that something people 
accomplish with cams and tightening things. I hate things that can slip and cause issues. 

You might thing 10 increments per 360 deg (36 deg per increment)

But we have 12 holes on the eccentric and 10 on the PC plate a different set up holes lines 
up assuming 2 screws required we can have 36 degrees on the PC plate and 30 deg on 
the eccentric so different holes line up every 6 deg or 60 increments per 360 degrees! 
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General Fighting Last War…



General Fighting Last War…

1. BE LESS STUPID
2. BUMPER RULES ARE COMPLICATED 

BUT PROVIDE OPTIONS
3. NOT ALL STEELS ARE THE SAME
4. ALUMINUMS? ALSO DIFFERENT
5. WOOD? ALSO DIFFERENT



General Fighting Last War…

BE LESS STUPID

Don’t put a lot of holes and cuts in your main 
beam (like we did) 

If you must have holes, make them small and 
get them as close to the neutral axis as possible 



General Fighting Last War…

BUMPER RULES ARE COMPLICATED 
BUT PROVIDE OPTIONS



General Fighting Last War…

● NOT ALL STEELS ARE THE SAME
● ALUMINUMS? ALSO DIFFERENT
● WOOD? ALSO DIFFERENT

316 SS 1X1X0.065” wall (90kpsi yield)
7075 AL (70kpsi yield)
SOLID BOARD (e.g. MAPLE)
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