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Multi-Pin Bases
MATERIALS

● AKA Tube Base, Pin Base, Flat Stem, Button Stem
● Hard to find and impossible to buy in small quantities
● Usually made from either Schott 8250 + Kovar or 

Lead Glass + Dumet
● Can be had with or without evacuation stem
● I found suppliers:

○ Moore’s Glassworks
○ Hebei pengxu Photoelectric Technology Co

● MOQ seems to be around 100pcs @ $10-20/pc
● They look really nice and take the guesswork out of the 

glass-to-metal seal however you need to work with a compatible 
glass

● There is a cheap, available alternative (DIY)



Evaporable Getters
MATERIALS

● Hard to find and impossible to buy in small quantities
● Big Supplier is SAES

○ Sign an NDA
○ Not for Resale
○ Nosey

● Alternate supplier is Nanjing Huadong Electronics 
Vacuum Material Co
○ MOQ 20000pcs @ $0.38/pc
○ They’ll sell you 1000 (@ $4.50/pc)
○ Sent me a free sample of 150pcs

● Creates the pretty, mirrored finish you see on commercial 
tubes

● Need an induction heater to fire the getters in situ
● There is a cheap, available alternative (DIY)



Cathodoluminescent 
Phosphors

MATERIALS

● AKA FED (Field Emission Device) phosphors
● Various compositions

ZnO:Zn, Y2O3:Eu, Gd2O2S:Tb, etc. 
● How do you apply it? I don’t know! 
● Found a supplier: Phosphor Technology Ltd

○ MOQ is 100g
○ $300/kg+ 
○ Sent me a free 5g bag

● You only need these for Vacuum Fluorescent Displays
● Again, no idea how to apply



Fancy Wire and Sheet
MATERIALS

● 99+% purity wire is surprisingly available and 
affordable in a variety of materials:
316L Stainless, Nickel, Titanium, Tungsten, etc.

● Thank you #vapenation
● Thin nickel sheet is cheap because of battery-pack 

builders
● High purity (two 9s or better) or exotic materials 

(Barium, Molybdenum, etc) are available from 
chemical suppliers

● Check out electrontubestore.com for the really fancy 
stuff (Inconel, Kovar, Dumet, Thoriated Tungsten)



Glass Tubing
MATERIALS

● Pyrex/Simax (“33 Expansion” Borosilicate) 
○ Available all over the place 
○ Used for test tubes, etc.
○ Also bongs, etc (thank you, weed) 
○ Easy to work because of resistance to thermal 

shock
○ High melting point

● Soda Lime Glass
○ Cheap and cheerful 
○ Low melting point (but…)
○ Needs to be carefully annealed after working 

so it doesn’t crack
● Schott 8250, 8270, etc

○ The good shit
○ Well defined mechanical and optical properties
○ High electrical insulation value
○ Designed for sealing to Kovar and 

Molybdenum 
○ Hard to buy (probably expensive?)



Spot Welder
TOOLS

● Weird requirements:
○ Harbor Freight spot welder is unwieldy and 

over-juiced 
○ Cheap battery-terminal welders are a little 

anemic for most tube materials and the 
electrodes are oriented for “butt welding”

○ Professional resistance welding machines are 
$$$

○ Dentists and Jewelers seem like they might 
have something that would work, but I haven’t 
found it yet…

● Just build one… but BE CAREFUL
○ Tried to get fancy with eBay spot welder 

control board. It’s nice for delicate parts but…
○ Added a “melt everything” pedal that just 

triggers a SSR across the transformer, works 
great

○ There are a thousand YouTube videos that will 
show you how



Glass Lathe
TOOLS

● Unlike a machine or wood lathe
○ Feed-through headstock
○ Headstock and tailstock rotate in sync 
○ Slow and don’t take a lot of axial load

● Evenly heat a piece of tubing and keep it from sagging 
while hot

● Melt two pieces and use the tail-feed to push them 
together while turning them in proper alignment

● Commercial machines are available, but mainly for 
scientific glassblowing. No “small” glass lathes.
○ Bethlehem, Litten, Heathway, SEAM

● Design/Build one? 
○ “Foton” OSHW Glass Lathe
○ Stepper Motor Drive
○ No machining required
○ Specifically for very small work
○ First one is still in progress

● Not strictly necessary, you could do some work by 
hand, with a bench roller, or even a cordless drill

 



High Vacuum System
TOOLS

● Extremely in-depth topic, no time to get into 
it today.
○ This pains me, because I like to talk 

about it.
● University surplus auctions and eBay
● Careful with contamination in used 

equipment. 
○ Rough vacuum pumps are often used 

in chem labs
○ High vacuum pumps are used in 

semiconductor manufacturing
● You’ll probably need to design your own 

system from components
● Seek out material science nerds, fusor 

builders, etc.
● Beware inherited wisdom. Large, expensive 

systems foster superstition because gremlins 
are difficult to diagnose

 



Stuff You Can Just… Buy
TOOLS

● Induction Heater
○ “Mini Magnetic Induction Heater” on eBay
○ Designed for loosening rusted bolts
○ Use it to outgas metal assemblies under 

vacuum and fire getters
● Torches, etc.

○ You can get a lot done with a MAPP Gas torch 
from the hardware store

○ Eventually, you’ll need Oxy-Propane
○ Search terms like “Bench Burner” and 

“Lampwork” 
○ Flashback arrestors! 
○ Refurbished medical oxygen concentrators 

can be used to run a torch
● Glassworking Tools

○ Reamers, mashers, tweezers, etc.
○ Check out suppliers like Mountain Glass and 

Wale Apparatus 
 



Quick and Dirty Tube Making
SHOW & TELL



PEMVs
“Planar Element Multi-Valve”

WHERE DOES THIS GO?
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