Frank Lee’s Thoughts on Homemade Oil Diffusion Pumps

Frank Lee and | had a fairly extensive correspondence in the 1992 timeframe regarding
homemade metal diffusion pumps. In this collection I have included what I think are the more
relevant notes, pretty much all in his hand.

We never brought this project to completion although | do have a chimney for the described 1
inch 2-stage pump.

If I were to continue this, I would make a glass pump body with a 25mm Ace Thred fitting on
the inlet. This would have the advantage of making the innards visible (wonderful for
educational purposes) and it would avoid all of the metal fabrication issues that are associated
with sealed metal structures.

This collection begins with Frank’s remarks on the Edwards EO1 diffusion pump, upon which
this design is based. It concludes with a related correspondence on an alternate design using
copper plumbing tubing and fittings for the pump body.

Steve Hansen
January 1, 2009
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Construction ... ...
Number of stages ... ...
Mouth diameter S

Peak air speed (unbaffled)

SPECIFICATION

i . iy s
Ultimate vacuum, better than ... t.. cev vee  oun
Critical backing pressure:

Using Silicone 702 ... . . T
Backstreaming rate ... ... ; i o'
Recommended backing pump:
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Cooling: M?r'ui.r'f'iu‘.“:; water Tiow R T S .
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Overall height {approx) . se was

Weight (approx) air cooled pump

water cooled pump ... ... ... e
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stainless steel body
2

I inch

? to 10 litres/second

5x 1076 torr

0.5 torr

less than 0.05 mg/cm2/min

30 litres/minute

ES35

. 5/8 inch o.d. tube

11 ml

175 watts

0.3 litres/minute at 15°C
4in o.d. tube

air cooled by fan

10 inches (25.4 cm)

8lb (3.6 kg)

341b (1.5 kg)



Here is the assembly drawing for Frank’s 1 4
version of the Edwards EO1. The chimney :
is machined from aluminum rod and tube ‘

stock. His approach to the water jacket is to C:iq 74 i;r!

use pvc pipe with the inside diameter just a

’ | i
i If f" ’ J
bit larger than the pump body diameter. | o qu | !
The pipe is drilled and tapped for the AIRAN E
inlet/outlet hose barbs and the seal between ’ JET I
the pipe and the pump body is made by WL
o-rings at each end, sized to have a press fit : A :J %-i [l { |
in the gap. I eE |
anti 7|1 AN ;
There are two water jackets: one for the c‘?j‘fb | . el
upper part of the column and the other in | -L__—j' -
for the area below the pump’s outlet. o —
el | e
The heater (not shown) is a resistance wire o s { |
that is wrapped around the boiler. e lf NI

Drawings of the individual chimney parts i
are on the following two pages.
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