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In ninth grade47 I had a soccer coach named Dean Conway who told us,48 you always play against 

three opponents: one, the other team; two, yourself; and three, the ideal of the game. 

What is the ideal of the game in design? I don’t think it’s found in any one project or any specific 

execution or artifact. But for all of us, I imagine that the ideal embodies some form of exploration 

and discovery,49 some pursuit of the new. 

New projects, new platforms, new conditions and constraints — it’s through these things that we 

pursue new forms of expression, even when they’re just new for us. There is inevitably some degree 

of ongoing dissatisfaction mixed into this, perhaps even driving it. This is just how it is for designers, 

for creative people, for people who create.

But the the lucky by-product, for all creative work, is that something of ourselves exists outside of 

us, out in the world through the things we make. Our work is who we are in the world — perhaps a 

little more so those of us without children. Our work is our expression of self. 

And there is no shedding the creative self. You can’t give it up any more than Jerry Seinfeld can give 

up comedy. Some among us might have to go all the way to China to figure out that those tracks 

can’t be jumped. 

But . . . those tracks go all over the place. They’re going to more and more new places all the time. 

And so the questions that arise are: 

How do you keep exploring well after you’ve gotten comfortable in your expertise? How do you feed 

your dissatisfaction? How far from home do you have to go? When is it time to buy a plane ticket?

Maybe it’s best to let those questions hang there.
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For my part,50 I’ve started buying tools. Very specific specialized tools that do very specific 

things. Tools like this.51 And this,52 which looks pretty similar to the other one but is for something 

completely different. 

This tool is a bottom bracket facing tool. It weighs about 4 pounds. A little more than half a gallon 

of milk. The weight is important because you feel it when you pick it up. The weight is its presence 

in your hand. Is it cold? Slightly oily? Well balanced? Unlike all of the digital tools we now quote 

unquote build with, the experience of this tool is physical. It commands you to be present. 

A bottom bracket facing tool does one thing. It faces a bottom bracket. To face something is to 

square off its opposing sides so that the surfaces are perfectly flat and perfectly parallel. This is a 

bottom bracket.53 And this is how you might be more familiar with it.54

It’s the part of a bicycle frame where the crank axle runs through the frame. The bottom bracket 

holds the axle stable so that you can pedal in smooth circles. If the bottom bracket is not correctly 

faced, you’ll end up pedalling crosswise to the vertical plane of the bike. If this happens, you’ll know 

it because you just crashed.

This bottom bracket is on a bicycle55 that I made last year at the Yamaguchi Framebuilding School 

in Rifle Colorado. Here’s a little more of it.56
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This is my framebuilding teacher, Koichi Yamaguchi.57

Koichi has been building bicycle frames by hand all his life. He has built bikes that have set world 

records, won world championships, been ridden by the US Olympic team. 

Koichi is a master craftsman. More precisely, he is a physical genius. His hands are geniuses. 

My hands have a lot to learn about building bike frames. For example — this is me58 working on 

mitering a tube. Mitering is one of the most important steps in building a frame. This59 is what a 

mitered tube looks like — it’s kind of a fish mouth shape. The fish mouth fits around an abutting 

tube like this60 to form a snug joint. 

You can do a miter on a drill press or a lathe in one minute, 99% of which is set up time. In Koichi’s 

class, we did all the mitering by hand. With a file. 

Doing it by hand, when you’re a novice, takes about 15 minutes and 80% of that time is getting 

the last couple millimeters to be properly shaped all the way around. 100% of the time is spent 

expecting to screw up.

To begin,61 you set your tube in the vise at the angle it will be on the bicycle. You stand square to the 

workbench and with your file level you push it across the end of the tube. Stroke by stroke.

After a few minutes of filing, the mitre shape starts to form. At first it’s shallow62 and as you file it 

takes on a deeper curve. 
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You’ll have drawn a line63 with a Sharpie to guide you. This line is important because your tube has 

to be the exact right length for everything to fit together. 

You work slowly and deliberately, paying attention to each file stroke. Pretty soon, maybe sooner 

than you expected, you start getting close to the Sharpie line, so you put a short piece of tube64 into 

the joint to check the angles. Then you go back and file off a bit more.

Once you think you’ve got it, you take the tube out of the vise and clean it off with some sandpaper 

and show it to Koichi. 

The edges gleam silver and are very sharp. Koichi peers over his glasses at your work. “This part,” 

he says, pointing to an edge. “This part is a little bit struggling.”

It isn’t right. You knew this. You didn’t want to admit it but you did. You’ve been doing this for only 

a few days but you’ve already picked up what a proper mitre should be. You know you need to 

be patient and keep trying but you don’t actually have any experience with this particular form 

of patience. After years of working on the computer, you’re unused to asking your hands to do 

something they can’t do. You’re unused seeing your hands produce a result that doesn’t equal the 

image in your mind. Basically, you suck at this.

“Yes, Koichi,” you say and go put the tube back in the vise for like the 18th time. You know you have 

to be careful about filing off too much. 

Your hands,65 by the way, will be blackened and rough and smell like steel. 

You take a deep breath. You focus on the tube,66 clearing your head of all other thoughts. You take 

the file in your hand and try again.
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Three strokes. Four. As level and straight as you can. A fifth stroke. Okay clean it off. Test it again.

Koichi comes over. 

“I don’t know,” you say, trying to convey that you know it’s still not right and you’re not a quitter but 

also you might be just about to whack this fucking tube with your file.

“Okay,” Koichi says and takes the file from you. He takes a look, peering over his glasses. He lays 

the file down against the tube in the vise and — stroke — stroke — stroke — and I swear to god it’s 

perfect. It’s wonderful. Gratitude washes over you, a gratitude out of all proportion to this small 

detail among so many on the bike you’re building. A detail that will in fact be unseen, hidden inside 

the frame, when the bike is finished.

The subtlety of his skill is nearly incomprehensible to you, except that he just did it right there in 

front of you. It’s a profound thing to witness this. To see a difficult job done with what called only be 

called grace. 

You think, he’s not just good at this. He’s great at this. And that, too, is the ideal of the game.


