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A Liquid Manometer Microbarograph?
Albert Noble of the UK is working on what he describes as:
“a very sensitive and very cheap microbaragraph using a glass inverted U-tube half filled
with black dyed water. A red laser shines just across the water level in one tube and then
onto a photo resistor with a stable voltage supply. The varying output voltage is plotted and
recorded together with my seismometer output on a standard Dataq recorder.”
“One side of the U-tube is to atmosphere and other to the reference volume (just a PVC pot
at present). It looks very promising as a very, very small variation in water level is easily
detected. After making a rough prototype I am now making a better version with vernier
adjustments of both the laser and the U-tube positions. This will enable me to get maximum
sensitivity.”
He notes that there are 3 problems which he believes can be overcome:
1. Water level will rise and fall as ambient temperature varies giving a rise and fall in the
output.
2. Earthquakes/ground vibrations will affect the water level giving false readings.
3. Water mass not responding well to higher infrasound frequencies of about 5 to 10Hz.
Albert is considering all slant angles in the U-tube or even the straight slanted tube (like Dwyer
uses in their straight slant manometers). Another consideration is the minimum liquid level to
sustain the two separate sections in the U-tube, i.e. atmosphere and reference volume.
Another consideration is the angle of attack that the laser hits the liquid with or a laser reflection
onto a tiny angular slope to greatly amplify laser reflection. All variations are in the melting pot.
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He is also also rigging up the detector unit that he has from a MKS Instruments Model 223
Baratron with hetrodyning oscillators to voltage conversion to enable him to compare sensitivity
with his design. The 223 is thus the benchmark.
Stay tuned for more.
Argon Emission Spectrum of the APPJ - Update
Last month’s issue had a note on linking the emission of the inter-electrode region of an APPJ to
a fiber optic and then to my Vernier emission spectrograph. I had a nice spectrum and then I lost
the image file. When I went to recreate the spectrum, I found out that I had just run out of argon.
So, I published a spectrum from the Vernier software’s library.
A few days later I paid a visit to my local Mattheson dealer and picked up a fresh tank. A 3x
larger one too. Below is the recorded spectrum along with the image from the library.
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Progress on the Capillary Spark
In last month’s issue I presented some preliminary notes on my attempt at a capillary spark
device. I had the basic components and had fashioned the Teflon dielectric break which fits
between two CF flanges and holds the 3 mm ID fused quartz capillary in place. I have not yet
achieved “first spark” but it’s coming along.
The first thing I had to do was hack off the KF25 flange on one of the opposing ports on the
chamber that I improvised many years ago from some sort of cold trap. This was originally used
with my pseudospark electron source but will now be usable with either device (or a number of
others).
The photograph to the right shows the chamber. There
are now 2 KF25 ports, one at the bottom and one, not
shown, at the rear. The upper port is the one that is now
just a 1” tube. The large opening is a NW100 flange
with a 3.875” ID. This had mated with a flange with a
liquid nitrogen reservoir. I scrapped that assembly and
turned the port into a viewport by drilling and tapping
for four 8-32 studs, positioned so that they are just
outside of the O-ring. I cut a piece of ¼” Lexan plastic
5.5 inches in diameter and drilled four holes to match
the screws. Since the Lexan is flat, there’s no recess for
the lip on the center ring. That problem was solved by
filing away the lip on one side. Also, the outside metal
ring was removed from the NW100 center ring.
I’ve thought about replacing the Lexan with a piece of tempered glass but the Lexan does fine
for medium vacuum and the upper end of the high vacuum regime. The glass would be cut to fit
inside the studs and a disk of aluminum with a center aperture would serve as the hold down.
The photograph shows two wire coils around the
chamber. This is a Helmholtz coil for producing a
magnetic field in the chamber. I’ve never used it.
The illustration to the left shows the capillary spark
components as they are intended to go together. The
main difference from last month’s presentation is that
I’m showing a cross section of the hollow cathode. This
is fabricated from a 2.75” CF to 1.5” tube adapter. This
was made in the days of brass components so the brass
tube coupling is silver-tin soldered to the stainless CF
flange.
The hollow cathode consists of several components. At
the bottom, a 1.5” OD x 0.375” ID stainless fender
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washer serves as the floor. On top of this may be placed one, two or three stainless steel shaft
collars. These are 1” ID, 1.5” OD and 0.625” thick. For a larger cathode diameter, any length of
1.5” OD x 1/16” wall aluminum or stainless tubing can be inserted. On top of this is a glass
chamber that mates with the tube adapter. Another purpose for the metal inserts is to keep the
glass chamber from getting sucked into the hollow cathode. The glass chamber supports the
external trigger electrodes which are capacitive coupled to the device. These are excited by a
small flyback driver. (See the November 2021 issue.) It may be beneficial to place another fender
washer between the hollow cathode and the glass chamber so that is shown. This would form an
apertured back wall to the hollow cathode.
I modified the lower CF flange which comes with unthreaded holes. I drilled and tapped every
other hole (3 total) to hold ¼-20 Heli-Coil® inserts. These securely hold the three nylon threaded
rods. One of the rods is longer than the other two so that it can hold the doorknob capacitor
connections. The planned capacitor is a 0.015 μF/40 kV “ultra-low” inductance doorknob style
unit from Information Unlimited. Operating voltage, per the literature, should run in the range of
15-30 kV.
The photographs below show the assembled components. To the left is the channel spark device
as detailed in the previous illustration. The capillary is clearly visible. When assembled, the
capillary protrudes about ½” into the chamber. Also shown is the trigger tube with two copper
electrodes. At the top of the tube is a #11 (0.375”) Ace-Thred fitting. This may be used to admit
gas so as to provide a differential pressure across the length of the capillary. This would be fed
either by a mass flow controller, orifice or needle valve through a length of non-electrically
conducting tubing. The photograph to the right shows the assembly mounted on the chamber.
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Improvised Vacuum Breaks
In the case of the capillary spark device discussed in the previous article, the plug of Teflon
serves two purposes. One is to hold the capillary in place with minimal gas leakage around the
capillary. The other is to insulate the negatively biased hollow cathode from the grounded
chamber. This latter purpose is called a vacuum break. Vacuum breaks typically consist of a pair
of metal flanges that are separated by a ceramic intermediary tube.
Clamped Teflon disks or cylinders serve well for pressures in the range down to about 10-6 Torr,
i.e. at pressures where “good” elastomers and plastics are usable.
In the case of a break, one would generally want a fairly high conductance across the component.
For the 2.75” CF flange, the Teflon cylinder would be bored to a larger diameter.
Another common flange that would be amenable to such a construction would be the ISO series
of flanges. As an example, an ISO63 break could be fabricated from a sheet of Teflon with an
OD of 3.75 inches, i.e. the flange diameter and an ID slightly larger than the 2.75 inch outer
diameter of the lip on the center ring. The flange clamps would be held together with nylon (or
equivalent) threaded hardware.
Needless to say, for a break to be effective, the pressure must be in the high vacuum range so as
to not permit a breakdown through the gas.
Articles of Possible Interest in Vacuum Technology & Coating Magazine
December 2011
Speed, Pressure and Throughput: Outgassing and Base Pressure
November 2020
What’s Your Reference?
Zeroing considerations for vacuum pressure and flow instrumentation
December 2020
Selecting the Correct Vacuum Gauge for the Task
Pick a gauge but not just any gauge
Articles may be accessed at http://vtcmag.com/. Scroll to the bottom of the page to the back issue
selection box. Look for my columns and you will probably find other articles of interest.
End Notes
I asked Shawn Carlson if he had any more comments on the BVES or PAW devices that I had
sent him. As it turns out, right now he’s in the middle of a substantial and quite interesting
project. More details will be forthcoming later in the year.
As usual, contributions of any complexity are welcome.
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