
Bike Essay: Student Luke Ryan

Starting bike 2 I was fresh off the heels of making a beautiful steel hardtail 

Mountain bike in bike 1. At the start of this semester, I knew I had a lot of work 

Infront of me, doing all the geometry and learning AutoCAD, were the first 2 

hurdles to clear. Having gotten my wisdom teeth removed during winter break 

I had a lot of time to attempt to learn bike geometry cause and effect. Man, this 

was tough, probably one of the hardest parts of the process this semester.  

I knew that I wanted to build a super capable gravel bike to conquer any 

terrain that I could ever want to ride. I also knew that I wanted this bike to 

have a “Racey” and “aggressive” feeling geometry but didn’t want to sacrifice 

on adventure capability within the frame. This took a LOT of thinking, and I 

still don’t know if I got it right. I decided that having long chain stays, longer 

reach and shorter stem would help the bike feel more stable and planted over 

rough terrain, and a higher bottom bracket would help the bike feel more 

playful and responsive! I referenced a lot of different bikes, made a few 

AutoCAD drawings, and did a lot of geometry comparisons between bikes I 

had ridden and reviews I had read to dial in the numbers.  



I ultimately decided that the Curve GXR 4 would be the ideal geometry to base 

my frame off. The AutoCAD Drawing shown above was from a former student 

Ryan Braverman, I had ridden his bike and really liked how it felt, so being 

able to see the numbers behind the ride was super cool.  

 I did not copy the GXR4 geometry line for line though, I pushed the chain 

stays out about 15mm, slackened the head tube angle by 1 degree, and 

lengthened the reach a bit just to ensure the frame was suspension corrected. 

All of this to hopefully make the perfect gravel bike for me. 

 



One other design consideration was that I knew I wanted my bike to 

clear big mountain bike tires, and a big dumb chainring. This was hard. 

Initially I thought it would be possible to use a 68mm bottom bracket shell and 

a plate to make this work, after a lot of head scratching, I knew it was 

theoretically possible, but I also knew that I lacked the precision and skill to 

properly make that work. Based on this knowledge I decided to use a 73.5mm 

bottom bracket shell to give myself some extra wiggle room for the chainring.  

73.5mm bottom bracket shell and a single sided plate I thought would be my 

golden ticket to creating the ultimate machine for my use case. Hopefully I got 

it right.  

The next step of the learning curve was to learn how to weld titanium. 

This did not go well at first. It took a long time to get used to the much higher 

heat that is used with welding Ti, I also always felt a bit rushed when I was 

doing it due to the higher frequency of the pulse. It took me a while to get 

more comfortable with the heat and the speed you must weld with. It was 

super cool to learn a different style of merging metals, and the welds at the 

end of the day (after a lot of learning) looked pretty good! 

 

 



 

 During all this learning I also was able to get my steel frame from 

last semester powder coated and built up for the Philadelphia bike expo! This 

was a totally different beast, I have worked at a shop for a while but have 

never done a frame up build before. It was super challenging choosing all the 

components and ensuring the compatibility was right. I am very pleased with 

the build and was able to get it right on the first try! 



 

 



With Titanium, you are not able to have butted tubes, the wall thicikness 

in the tube is normally the same all of the way thorughout. This meant for this 

frame we had to use a step collar to add additional thickness to the upper end 

of the seat tube. To use the step collar, you must machine down the inside lip 

of the seat tube, as well as slowley remove material from the insert to get it 

into the tube. This is then welded into the frame! Initially I ordered the wrong 

sized step collar, when trying to machine it down the material got too thin and 

hot and became unusable. So a different one had to be ordered.  

 

When welding ti you must have the tubes and area of the weld be 

backpurged, essentally making sure that the whole weld surface is surrounded 

on both sides by argon. Last semester we drilled all of the water bottle holes 

and welded them in after the frame had been completely welded. This semster 

I wanted to try drilling and welding them into the frame without it being all 



welded together. This was a much easier way to do this. Not only could I be 

more presice with the drill, but it was easier because I didn’t have to use a 

hand drill or weld at weird angles, I could simple use the viertical drill, and 

weld on a flat surface.  

 



 



 

After all of this was done, the tube cutting and tacking was the same as 

bike 1, the ontly difference (other than backpurging) was that you have to 

weld a ti frame twice, one as the root and the other as the cap. This helps make 

a stronger weld that is less likely to crack.  



One super unique opportinity we had was to make our own custom 

headbadges for our bikes. I chose to make one modeled after the Orion 

Constellation, due to it being my favorite! Whenever I am riding in the night I 

always try and find orions belt, it reminds me of my mom as she would always 

refrence that constellation when we were growing up! This was a totally 

differenet expereince than anything I had done before. I had no experience 

with any of the tools used and procudeures needed to make a badge. I was 

very proud of my effort and trying to learn a new skill! Theres a few things I 

would tweak about the badge if I were to do it again, but that’s life! 

 

Ultimatly my frame turned our better than I could have imagined it, and 

I am super excited to ride it! Most notably though I was way more relaxed 

during this build process than the one from last semester. I was a lot less 

analytical and numerically driven, and was able to be more comfrotable 

“eyeballing” cuts and making them work. This shift in mindset was a welcome 



one, and being able to relax a bit more and still have a great outcome was a 

wonderful feeling! I am so excited to build this bike up and ride it! Thank you 

for this opportunity. 





 




