ELEMENTARY RUBBER TESTING – by Peter Watt
A few years after starting to fly indoor duration I was really getting the bug and was reading everything I could get on the subject. At that stage during my first visit to Cardington Laurie Barr recommended we should get ourselves some decent Tan 2 rubber (I was using the little packs of prestripped rubber that could be purchased from Flitehook and Free Flight Supplies. There were no markings on packets so there was no way of knowing the vintage and I`m sure it varied from packet to packet). This coincided with the period that Tan 2 went out of production and so choice was naturally limited.
Fellow flier Rodney O`Neill purchased a box of July 02 plus a box of unknown vintage from a local model shop which was closing down and later a box of March 99 from the same model shop. I had obtained a box of Aug 00 from a radio flyer friend.

A lot of the published articles on rubber testing seemed to originate from F1B fliers, constructing test rigs and either hanging weights or stretching a loop of the rubber with a spring balance and measuring the extension as the load was increased. A graph of extension v load is plotted and the area under the curve gives the total energy stored by the rubber. Whilst this was fine I wondered how I could come up with a simpler test that was of more relevance to me giving comparative rather than absolute values and if I could devise a simple test as to how the motor was delivering its output on the model then that would be an advantage.
The method I used was to take a loop of rubber similar to the Penny Plane motors I was using at the time, lubricate and break it in (see below), put it  on my torque meter and wind it (again see below) to maximum turns. I didn`t even use a winding stooge but clamped the torque meter a fixed distance from the edge of the bench and finished winding at the edge. The fully wound motor is then unwound and the readings of the torque meter recorded, frequently taking readings as the torque drops off rapidly (this represents the period when the model climbs rapidly) and then at more widely spaced intervals as the rate of torque fall off decreases. The recording of the torque continued until all the turns are wound off. A graph of torque v turns can then be plotted either on graph paper or on a computer.
As a practical example I took a .090 x 12” loop of July 02 and wound it ending up with the winder 10” from the torque meter and then started taking readings as above maintaining the distance between the winder hook and torque meter at a constant 10”. The figures, as mentioned earlier, were related to Penny Plane motors I was using at the time. The resulting typical S shaped curve is shown in fig.1. By repeating the exercise with the other vintages then a direct comparison of different rubbers can be obtained.
To my thinking  this method has one distinct advantage over the stretch testing methods in that it delivers more relevant information and shows how the motor performs on the model, whereas the more standard ones give a total energy storage which cannot be realised in practice (the winding/unwinding curve is hysteresis shaped).
Since starting the project I learnt that temperature can play a significant role in the results so if possible run all the tests at the same time or if testing a new batch under different conditions run a known sample at the same time.
Something else that must be taken into account is variability of rubber quality within a batch. For example I mentioned earlier that we used a box of Jul.02 and contrary to the figures published (maybe also inexperience) found it quite useable. On that basis when Tim Goldstein offered some for sale we bought it and were initially disappointed. It just didn’t have the same power as the original and when I tested it against the original I found  that the torque figures were much lower at all points. It was only afterwards that I realised that the second sample was much thinner and hence lighter. Making a new motor to equal weight gave readings that matched the first motor.
Looking at fig.1 and comparing the curves for the Jul.02 standard and the sample marked Bangor (from the model shop that closed ) shows that for equal weight samples the latter offers much higher cruise torque against reduced  maximum turns. 
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Reducing the weight of the Bangor motor from 1.55g to 1.4g brings the torque figures down to those of the Jul.02 motor and matches the maximum turns available allowing a useful 10% saving on motor weight.

Experienced fliers had advised that a motor would take maximum turns on the third or fourth wind and using the above test confirms this. The Jul.02 motor took 1,600 turns on the first wind increasing to a maximum of 1,700 on the third and fourth winds.

I  would like to finish by giving the methods as advised by Bernard Hunt for breaking in a rubber motor and for winding. I have also included a table below from Lew Gitlow’s “Indoor flying Models” book listing the maximum turns various widths of rubber is capable of taking.
	Rubber Width
	
	Approx. Max Turns per inch

	0.030
	
	178

	0.040
	
	165

	0.050
	
	158

	0.062
	
	150

	0.080
	
	138

	0.090
	
	132

	0.100
	
	126


BREAK IN

After lubricating the motor stretch it x5 and wind on 2/3 of the maximum turns without coming in and hold in this condition for 1-2 mins. Unwind the turns and the motor is ready for use.

WINDING

Stretch the motor to x5  it`s natural length and start winding. Keep the motor fully stretched until ½ the winds are on and then start to come in at such a rate that the motor is at its desired length by the time the final wind goes on. The last 10% of the winds should go on very slowly.
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