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In recent years there is an increasing interest in automatic neon-processing equipment, especially
in Europe.

There are several reasons for this phenomenon.
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Firstly, people are getting very quality aware. Customers are turning away from neon because they
don't want to see neon failing so frequently.
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The industry is loosing customers and is now focusing on how to improve the quality and to raise
life expectancy of the tubes and hence warranty periods.
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A major step forward was the voltage limitation to 10 kV caused by the implementation of
EN50107-1, together with the improved cables and safety distances.
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Improving the quality of the tubes means respecting the guidelines based on many years of
combined experience and sharing of knowledge by many companies.
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These guidelines affect temperature, level of vacuum, processing time and filling pressure. Each
of these factors are equally important and need to be observed well.
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More and more companies adapt to the quality management system ISO9001:2000. A major
improvement compared to the old ISO9001 is the built-in obligation of constant improvement of
quality. A basic need is to record the procedures and processes in order to trace later why
something coud go wrong.
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In Europe there is a new requirement to mark neon tubes with their electric characteristics, as they
are an electric component under CE. So they need to show running voltages, and hence everybody
can compare tubes from different sources.
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Next, there is a shortage of skilled workers that really master the processes. We all know that
pumping is a critical process that can make or break the tube.

Young people sometimes without adequate training are put on the job, trying to do the job ever
faster as they feel the pressure from the boss. But in this work faster is worse. Neon processing
needs steady operators that do the job correctly, again and again. Only this consistency can
guarantee consistent quality.
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Why is everybody so much in a rush in Europe? Because the wages are very high and the open
market faces competition from everywhere; all other places have cheaper wages, without
exception. The only way european sigh manufacturers can defend their industry is with quality and
short lead times.
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Automatic neontube processing can help here. It brings the consistent quality, and increases the
shop's capacity. Only, some people say it's expensive.
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Why is automatic processing equipment so expensive?

Because everything must be measured by sensors and controlled by electric signals, not by the
eyes and hands of an (unsteady) human operator.
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An operator can watch a dial gauge, throttle a stopcock, monitor the paper that starts getting brown
by the heat of the tube (or the meter if he has one), switch a bombarder on or off, pulling the amps
up with a handle, yes all of these he can do. If he does it correctly, he can make a reasonably good
tube. He can, but will he? Time after time?
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Automatic equipment can, time after time. But to measure all these variables, to interprete them
correctly, to controll valves and switches, it takes a whole lot of things.

There is a big difference between a vacuum sensor that you can read and a device that can be
safely hooked up to a controller. The price can be more than threefold.
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A glass valve, as we all know, is a very simple device. It may cost only a few dollars and if the
operator has a sensitive hand he can play it like a music instrument.
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But again, not everybody is a 'good musician' and the magic interaction between the operator and
the equipment can fail. To build a similar mechanic valve that can be throttled is quite a different
story. It can cost up to 300 times more. And we need more than one of these...
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The temperature sensor is a vital part in tube processing. No more paper to burn on the tube, but
electronic sensors. That can be a contact sensor (like thermocouple or NTC) or a hon-contact
sensor (infrared). The main problem with the contact sensors is the galvanic coupling between the
surface of the tube and the controller, in case of a sudden rise of pressure (e.qg. if the tube cracks).
That effect causes the high voltage to creep over the surface of the tube... straight through the



controller to earth. Not a pretty view, to see your complete controller being destroyed in one flash...
So non-contact sensors are more useful here, but to keep it safe they should have a focus of at
least 5:1, for a safe distance of 60 mm against the tube diameter of 12 mm as example. (10:1
would be safer, but the kind of sensor would be more expensive). Then again, the IR sensor must
be put exactly in line with the tube and at correct distance, so more equipment is hecessary.
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The controlling of the bombarder is very critical. You cannot switch on the bombarder before the
pressure is down to appr. 2 mbar otherwise you start bad creeping currents. Once the arc in the
tube is established, you have to increase the current gradually according to the tube temperature,
while throtling the vacuum valve, until the glass reaches are temperature of more than 300°C. That
controlling should be a very smooth and timely process, so you need electronic control of the
bombarder, linked to the main controller. The controller itself can cost half as much as the
bombarder, and you need one bombarder per set of two tubes that you want to process together.
The gas transfer system is also different. Firstly, automatic equipment usually have large capacity
gas cylinders, like 200 liters at 1 bar. That is very different from the old 1.5 liter glass bottles at 1 bar
that so many shops still use (and change) every day. Next, the filling should happen in a very
controlled manner and stop exactly at the required filling pressure. So the equipment must be
sensitive and precise, once again a far cry from the old glass stopcocks.
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If someone wants to invest in a high quality system he expects it to be better than non-automated
systems. That usually results in a better vacuum, faster and cleaner pumps with little maintenance.
Those pumping speeds are between 7 I/s up to 30 I/s and an ultimate vacuum (in chamber
condition) of 10”° or better. These super pumps costs money, but they make it possible to produce
excellent cold cathode tubes, even in larger diameters.
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An alternative for the bombarding pumping is oven pumping. The principle is a bit different: up to 20
or even 30 tubes are put in an oven chamber and connected through the walls to a long manifold
that has similar function as the system described above. The main difference is speed on the one
hand (30 tubes in a two hour cycle) and quality on the other hand. The main reason for the
improved quality is the long period that all tubes are kept at 300°C while the vacuum pump can
continue pumping down.
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We all know that the tube quality will be better if the tube temperature can be kept around 300°C for
as long as possible, as the impurities become separate from the glass wall and the coating. And
from experience we also know that a vacuum in a vessel gets better if the vacuum pumping was
continued for a longer time.

Unfortunately, oven pumping is not so widespread because of the cost and the lack of tradition in
this field.
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So, if automated equipment is expensive, how can it be economical? Those who did invest in such
a system don't want to think back to the days they did it all manually.

They fully rely on the system and made quality their trademark when comparing with their
competitors. They have more time available for other things and they don't need so many staff.
Some traditional companies claim their cost for a worker is not so high, but they forget how much
‘bad work' would cost in the end.
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So this is where economy comes into place: making quality work again and again, even with less
trained workers. And this is exactly what our industry needs: better products that customers are
willing to buy because they keep looking good and they hardly ever fail.
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