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	Introduction
This has been raised as a customer complaint because two sensors “failed” at the same time.

Although divers are trained to observe sensor output and to investigate anomalies correct procedures are not always followed and it can be assumed that the third sensor which is actually OK is faulty.

The tests are simple

1 A check at 6mtrs flush with 100% oxygen Bar reading should be 1.66Bar

2. Check at a known depth with the diluent ( known oxygen concentration)

These two checks should diagnose the sensor(s) problem 

Due to the errors in a rebreather system EN14143 allows a variation of 0.1B between mouthpiece and set point and the decompression algorithms take this into account so no critical position was reached in this case. However some divers disregard the instructions and dive regardless so ideally we want sensors better than those historically used. With the old gold standard sensors having approximately 2% failure rate (other sensors have been considerably higher) the current sensors with an 0.15% failure rate are a vast improvement. Having eliminate a large number of failures , and having sensors that are stable and with very close voltage outputs near end of life failures may becoming more apparent..

The increase in response time has been welcomed by the industry but it may have a downside. Life is shortened as response time is reduced. It is therefore possible that heavily used sensors will fail early than historically. 

A second feature is the increase in output near the end of a sensor life. Theoretically this is no worse than a decreasing output but is less understood by the diver and not expected. This is probably due to the electrolyte evaporating before the lead has become exhausted. This could be cured by increasing the membrane thickness and extending the response time to 7 seconds. Life would theoretically be extended by 15-20%.

We need to establish whether any changes , no matter how small. have been introduced into the manufacture of the sensor over the past three years.

The sensors were extensively professionally test dived to exhaustion before being released. Something has changed to show these faults unless they are anomalies.



	1
	What proof do we have that the problem in bubbles
	

	2
	It could be temperature as it appears at 20 mtrs 
I.e A time interval after calibration and breathing starts 
Need data on temperature throughout the dive
	

	3
	What % of sensors are effected.
If the bubbles are due to  evaporation which I question. 
Evaporation will reduce the internal volume compensated by the rear membrane.
	

	4
	Where do the bubbles come from. Water in the electrolyte will evaporate but will be replaced by the chemical reaction once the sensor is started.
	

	5
	Will the sensors read high in air. (10% is still 1mV.) Not visible on samples.
	

	6
	If they read high in air are they still linear. If they are linear calibration will take care of the rise at 1.4B.
	

	7
	Why do the bubbles not show as erratic readings. As we increase pressure the bubbles will reduce in size so at 1B air they must be huge.
	

	8
	As the sensors test out to 2Bar O2 it would appear to eliminate pressure.
	

	9
	Is a good gas bag the same as a saver cap
	

	10
	What reasons does the use of a saver cap. How does it work
	

	11
	A gas bag sends the sensor to sleep and we get a reduced output on wakeup?
will this not happen with a saver cap.
	

	12
	In a sealed bag where does the moisture go. It can only pass through the membrane of the sensor if it evaporates first from the bag. Unless the bag is filled with dry gas. Maybe a small foam disk wetted in the bag will solve the problems. If a colour change with moisture foam is used it will show possible dried out sensors.
	

	13
	A pin hole in the bag solves the low output on opening but does it reduce or enhance the bubble question.
	

	13.1
	Can the membrane thickness be increased to give us a 7sec response time.
	

	14
	We need to establish if slowing down the sensors to 7 secs will be acceptable to OEM's. If asked why . It will enhance the sensor life by 15-20% This  we believe  is important as some distributors are are storing sensors over three months. 
	

	15
	Consistency of sensors .Historically +/- 30% is this still valid
	

	16
	Consistency of the purity of lead
	

	17 
	Have any changes in construction methods been made in the last 12 months, 
	

	18
	Lead anode
	

	19
	Cathode : Materials :Shape
	

	20 
	Electrolyte
	

	21
	Hydrophobic membrane
	

	22
	Teflon Membrane
	

	23
	Spacing between membranes/cathodes etc.
	

	18 
	Lead aode
	

	
	Actions
	

	1
	Need to request dive logs or precis.
How many dives 
How long
Depth
	

	2
	Possible test is to use two new sensors and one old sensor.
	

	3
	Does Megladon log temperatures
	

	4
	What is Megladon set-point
	

	5
	need to ask Marco for results of life tests in 100% oxygen.
	

	6
	Has this potential problem shown up on R-Evo or JJ?
IF it is age then it should have shown up with Paul who rotates sensors.
	

	7
	Have we had any sensors  back from Revo.
	

	8
	Need all the sensors back here. Suggest Innerspace replace them and we replace innerspace.
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